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ILLUSTRATIONS OF FUNGI—XXVIII 


WitrtramM A. MurRILyi 


All of the fungi represented on the accompanying plate are 
polypores and most of them common species, occurring on dead 
wood and aiding in the destruction of timber. Some of them 
may attack living wood, especially when weakened from other 
causes. The figures were drawn from fresh specimens by Miss 


Eaton. 


Pycnoporus cinnabarinus (Jacq.) P. Karst. 
Trametes cinnabarina (Jacq.) Fries 
CINNABAR-COLORED PyCNOPORUS 
Plate 6. Figure 1. X 1 
Pileus convex-plane, dimidiate, laterally extended, reviving the 
second season, 4-6 X 5-10 X 0.5-I cm.; surface azonate, rugulose, 
pruinose to tomentose, at length glabrous, the color changing from 
light-orange to cinnabar-red, often fading with age ; margin acute, 
except in large plants faintly zonate; context floccose, elastic, 
zonate, reddish ; tubes nearly equaling the context, firm, miniatous 
within, the mouths small, 2-3 to a mm., regular, coccineous, dis- 
sepiments rather thin, entire ; spores smooth, hyaline, 6-8 X 2-3 p. 
A highly-colored species occurring on dead wood of various 
deciduous trees in the United States and Canada. It is not un- 
usual to find it on old cherry logs in open fields. A thinner plant, 


P. sanguineus, is one of our commonest tropical species. 


[Mycorocia for March (10: 53-106) was issued April 4, 1918.] 
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Poronidulus conchifer (Schw.) Murrill 
Polystictus conchifer (Schw.) Sacc. 


SHELL-BEARING PORONIDULUS 
Plate 6. Figure 2. X1 


Pileus thin, coriaceous, dimidiate to flabelliform, usually nar- 
rowly attached, conchate, springing from a sterile, cup-like struc- 
ture, which usually appears on the mature sporophore near the 
base, 1.5-2 X 2-4 X 0.1-0.2 cm.; surface white to isabelline, with 
pale-latericeous zones, finely tomentose to glabrous, the sterile 
portion avellaneous, with narrow, black, concentric lines ; margin 
thin, concolorous, undulate ; context very thin, membranous, white, 
less than 1 mm. in thickness ; tubes short, about I mm. long, thin- 
walled, white, mouths angular, irregular, 3 to a mm., edges thin, 
uneven, dentate; spores ellipsoid, smooth, hyaline. 

Very common on dead elm branches in the eastern United 
States and Canada. It occurs rarely on a few other deciduous 
trees. None of our other polypores produce the peculiar sterile 


cups, which appear on the fertile hymenophores as “ shells.” 


Polyporus Polyporus ( Retz.) Murrill 
Polyporus brumalis (Pers.) Fries 
WINTER PoLyporus 
Plate 6. Figure 3. x1 

Pileus circular, convex to plane, slightly umbilicate at times, 
2-8 X 0.2-0.4 cm.; surface fuliginous, more rarely yellowish- 
brown, hispid-squamulose to minutely hispid; margin at first in- 
flexed, thin, fimbriate, often becoming wavy or lobed; context 
milk-white, membranous, I-3 mm. thick; tubes adnate, white to 
pallid, 1-2 mm. long, cylindric, mouths circular, regular, 2-3 to 
a mm., edges at first thick, becoming thin and often dentate with 
age; spores cylindric, subcurved, hyaline, 7-8 X 2-3; stipe 
central, solid, woody, equal, squamulose, avellaneous, not black at 
the base, 2-3 cm. long, 3-7 mm. thick. 

Common in North America and -Europe, especially northward, 
on decayed fallen branches, stumps, and roots of various deciduous 
trees. It may be found at almost any time during the winter 
months, as well as in autumn. Species of this form, with central 


stipe, constitute the genus Polyporus as at present limited, which 
includes nearly forty North American species. 
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Bjerkandera adusta (Willd.) P. Karst. 
Polyporus adustus (Willd.) Fries 
SCORCHED PoLyPorus 
Plate 6. Figure 4. X1 
Pileus cespitose-imbricate, decurrent, sometimes effused, con- 
chate, fleshy-tough or corky, somewhat flexible when dry, 2-4 X 
4-8 X 0.2-0.4 cm.; surface undulate, indistinctly zonate, espe- 
cially near the margin, finely tomentose or villose, isabelline with 
slightly darker markings; margin thin, undulate, sterile, pallid, 
usually becoming black as though scorched ; context fibrous-corky, 
white, 1-3.5 mm. thick; tubes short, 1 mm. or less, smoky-white 
to blackish within, mouths regular, angular, 5-6 to a mm.; spores 
ellipsoid-allantoid, smooth, hyaline, 3-5 & 1.5-2.5 p. 
This is a cosmopolitan species, very abundant everywhere on 
dead wood and known under many names. Its grayish-black 


hymenium will distinguish it from most other polypores. 


Tyromyces amorphus (Fries) Murrill 
Polyporus amorphus Fries 
RED-TUBED TYROMYCES 
Plate 6. Figure 5. xX 1 

Pileus coriaceous, sessile, effused-reflexed, or occasionally re- 
supinate, 0-2 X I-3 X 0.I-0.3 cm.; surface whitish or cinereous, 
villose-pubescent or tomentose, marked with narrow concentric 
zones ; context white, 1-2 mm. thick ; tubes less than 2.5 mm. long, 
the mouths angular, thin-walled, flesh-colored to orange or brick- 
red, averaging 2-4 to a mm.; spores allantoid, hyaline, 4-5 X 
I-24; cystidia none; hyphae not much branched, 3-5 pu. 

This species is rare in most sections, having been found on pine 
and a few other conifers in the northern United States and 
southern Canada. The above description is taken from an ar- 
ticle by Overholts in Mycologia for September, 1917. In Europe 
the species has been frequently found on pine and fir and has re- 
ceived several names, one of which was assigned by Sowerby in 
1814 and taken up by Romell as Polyporus irregularis (Sow.) 
Romell. 
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Cerrena unicolor (Bull.) Murrill 
Daedalea unicolor Fries 
ONE-COLORED CERRENA 

Plate 6. Figure 6. xX 1 


Pileus coriaceous, sessile, imbricate, dimidate to flabelliform, 
conchate, often laterally confluent, 2.5-3.5 X 5-10 X 0.I-0.3 cm.; 
surface villose-strigose, rugose, zonate, plicate, isabelline to ful- 
vous, becoming avellaneous with age and blackish and nearly 
glabrous behind; margin acute, undulate to lobed, paler, zonate, 
strigose-tomentose ; context very thin, membranous, white, homo- 
geneous, scarcely I mm. thick; tubes decurrent, labyrinthiform, 
1-3 mm. long, white or isabelline to fuliginous or umbrinous, 
averaging 2 to a mm., edges acute, uneven, soon becoming den- 
tate-lacerate, giving the hymenium an irpiciform appearance; 
spores ovoid, smooth, hyaline, 4-6 X 3-4; cystidia none. 

Very common on dead wood in the north temperate zone. It 
has been found to be parasitic on several deciduous trees. The 


walls of the furrows soon split up into teeth resembling those of 


Coriolus prolificans or some species of Hydnum or Irpex. 


New Yorx BotTanicat GARDEN. 




















UREDINALES OF COSTA RICA BASED ON 
COLLECTIONS BY E. W. D. HOLWAY 


J. C. ARTHUR 


A recent writer has said that “Costa Rica is an oasis of 
progress in that long reach of country which extends from the 
Rio Grande to the equator. It is the one Central American na- 
tion which has lifted itself fully out of the anarchy of mercenary 
revolutions and of semi-savage internal warfare and intrigue.” 
The country is largely mountainous, and fully eighty per cent. of 
the inhabitants of the highlands are pure Caucasian, mainly of 
Spanish ancestry. Schools are abundant. The natural scenery 
of the country is surpassingly beautiful and the climate of the 
highlands agreeable. 

The chief cities and best known mountain peaks lie along the 
tenth meridian of north latitude, and the only line of railroad, ex- 
cepting two or three short spurs, extends along this meridian 
from Limon on the Atlantic side to Puntarenas on the Pacific 
side, a distance of about one hundred and seventy miles, or 
considerably less than from Detroit to Chicago. The two largest 
cities, San José, the capital, and Cartago, lie about half way from 
coast to coast, approximately on the eighty-fourth degree of west 
longitude, or directly south of Bay City, Michigan, or less ac- 
curately of Toledo, Ohio, and but twelve miles apart by rail, 
being on either side the continental divide at an elevation above 
the sea nearly the same as that of Denver, Colorado. The two 
highest volcanoes, Irazu, 11,000 feet, and Pods, 8,000 feet, some- 
times active, present no difficulties in their ascent, except the 
tediousness of rough trails and the inconvenience of mists and fre- 
quent rains. 

Owing to the primitive accommodations for travelers in small 
towns and the almost entire absence of good highways, only the 
immediate vicinity of the railway is likely to receive much atten- 
tion from students of mycology and natural history in general for 
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some time to come, unless some intrepid explorer should chance 
to take a fancy to roughing it in Costa Rica. 

The soil is exceedingly rich, and vegetation is luxuriant. On 
the Atlantic side the slope is gradual from the continental divide 
to a wide stretch of marsh and low land along the coast, and 
owing to the almost daily precipitation during every month in the 
year it is a nearly impenetrable jungle of forest and swamp. On 
the Pacific side of the divide the country is more mountainous, 
forming a plateau dropping rapidly on its western border to the 
Pacific coast, and with a well-marked dry season between No- 
vember and April. This highland portion of the country has a 
moderate climate in which not only coffee, the staple crop, and 
other kinds of tropical vegetation flourish, but also potatoes, corn, 
‘sreals and most of the garden vegetables of the temperate zone. 
Under such conditions a native vegetation of extraordinary rich- 
ness and diversity flourishes, which is allied somewhat more to 
that extending southward into South America than to that ex- 
tending northward. 

The only resident of Costa Rica who has paid attention to its 
fungous flora, so far as the writer knows, is Sr. Adolfo Tonduz, 
for many years associated with the Museo Nacional at.San José. 
He is the author of a pamphlet on the coffee-leaf disease caused 
by a hyphomycete. In the following list he is credited with ten 
collections, most of which were transmitted to the writer by Dr. 
N. Patouillard, Neuilly-sur-Seine, France. He is an earnest 
student of the general flora of the country. Phanerogamic col- 
lections by him are to be found in many herbaria, and from three 
of these collections specimens of rusts have been taken. 

Undoubtedly the best authority at present upon the higher 
plants of Costa Rica is Mr. Henry Pittier, now at the National 
Herbarium, Washington, D. C. He is the author of a botanical 
handbook of 176 pages (Ensayo sobre las Plantas Usuales de 
Costa Rica. 1908), and has contributed studies of the native 
flora to the “ Contributions from the National Museum.” Two 
collections of rusts by him are mentioned in the following list, 
both on the so-called Irish potato, as it is found growing wild 
on the upper slopes of the Volcan de Irazu. 
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In 1913 Mr. Ellsworth Bethel, of the State Museum, Denver, 
Colo., paid a brief visit to Costa Rica and contributed two speci- 
mens of rusts toward the present list. The collection of one rust 
is also credited to H. Polakowsky. 

Aside from the above eighteen collections and one specimen 
contributed by the Royal Herbarium, Kew, England, the material 
which goes to make up the following account of the rusts of Costa 
Rica was supplied by Professor E. W. D. Holway, of the Uni- 
versity of Minnesota. Of the 118 species in the list all age rep- 
resented among his collections, except three that are reported 
solely by Sr. Tonduz. The 208 specimens in the Holway ma- 
terial were obtained during a trip to Costa Rica in the winter of 
1915-16, made for the special purpose of collecting rusts. Pro- 
fessor Holway is an experienced and able collector. His home 
has been in Iowa and Minnesota, but he has traveled extensively 
and has searched for rusts not only in the United States and 
Canada, but also in various sections of Mexico, Guatemala, Pan- 
ama and the West Indies. 

Professor Holway entered Costa Rica at Limon on December 
9, 1915, and proceeded at once to San Jose. His first impressions 
must have been of disappointment, judging from his brief letters 
to the author. On December 10 he writes: “ Arrived last night. 
Costa Rica is too civilized, not near as interesting as Guatemala.” 
Three days later he says: “This country has climate, but not 
much else—no Indians, no great native markets, absolutely no 
native manufacture except a crude large jar made by hand en- 
tirely. I mourn for Guatemala.” Not only was he at first dis- 
appointed as a traveler in the lack of strangeness and picturesque- 
ness, but also as a collector because long, tiresome walks must be 
taken to reach favorable surroundings for rusts. In the vicinity 


““ 


of the larger cities “every inch is pastured or used for coffee,” 
as he says, “and the wild plants have no place to stay.” But if 
his spirits at first were depressed by these unexpected evidences 


of material advancement and prosperity, they rose later as he 


became acquainted with the less conventional parts of the country. 
On January 9, 1916, he writes: “I am just in from Volcan de 
Poas. The ‘rain-forest’ on the summit is magnificent. I never 
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saw anything like it. Wonderful flowering trees and vines with 
enormous blooms, and of course epiphytes in. great numbers. 
However, it began to rain as we reached the woods, and it blew 
fifty miles an hour. The trail, one to two feet deep in mud and 
water, was certainly fierce!” 

After about six weeks in Costa Rica, which included a trip to 
the Pacific coast and an ascent of Volcan de Irazu, Professor 
Holway departed by way of Limon on January 23, 1916. The 
quantity of material secured was somewhat disappointing, partly 
due to the unfavorable season, but it was rich in interesting forms, 
every fifth species being new to science or else to North America. 
The general impression left by the experience could doubtless be 
expressed in the sentiment of the words with which the Calverts 
close their recent volume on “A year of Costa Rican natural his- 
tory.” They say: “Our most cherished dream is of returning to 
the Enchanted Land.” 

There is one rust which Professor Holway fortunately did 
not find. In the herbarium of the Missouri Botanical Garden 
there is a specimen labelled “ Hemileia vastatrix, on coffee, Costa 
Rica, distributed in Tonduz’ Enfermedad Cafetera, 1893.” The 
small portion of this specimen, which the writer has been privi- 
leged to examine, yielded no rust, but did bear some other fungus. 
In December, 1915, I wrote to Professor Holway, who was then 
in Costa Rica, about this specimen, and at his suggestion en- 
listed the assistance of Mr. F. Nutter Cox, British Consul at San 
José, who is interested in coffee production, and has considerable 
botanical knowledge of the region. Mr. Cox transmitted a letter 
from Sr. A. Tonduz, of the date of May 8, 1916, who is now 
officially connected with the Department of Agriculture of Costa 
Rica, and considerately gave a translation from the Spanish orig- 
inal. The part of the latter which follows puts the matter very 
clearly. 

“In 1893 my pamphlet on ‘ A coffee leaf disease’ (Enfermedad 
del cafeto) was accompanied by dried leaves of coffee attacked 
by Stilbum flavidum, a fungous growth causing ‘maya’ or 
‘virucla,’ the disease which formed the subject of the study or 


thesis. I do not know to whom it has occurred to label these 
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specimens Hemileia vastatrix, which are affected with ‘ maya,’ a 
very common disease in San José. To my knowledge Hemileia 
vastatrix has not at any time invaded the American continent, its 
dependencies, or the West Indies.” 

Mr. Cox in his letter of May 12, 1916, says: “ Evidently some- 
one, not Tonduz, has blundered, and knowing by hearsay of 
Hemileia vastatrix as a coffee-leaf disease, has assumed that 
Tonduz’ specimen leaves of a coffee-leaf disease were affected 
by the disease he or she had read about, i. e., H. va@statrix. 
I personally have never seen or heard of H. vastatrix in Costa 
Rica, nor known of anyone else who has, and there is not the 
slightest difficulty in recognizing it.” 

The coffee-leaf rust, H. vastatrix, doubtless does not occur in 
the western hemisphere at the present time. It was first ad- 
mitted to the North American flora on the strength of a state- 
ment that it was once found in Porto Rico. It certainly does 
not exist there now, whatever truth may have been in the report, 
and has not recently been heard of from any other locality in 
either North or South America, or in the adjacent islands. The 
entries in the North American Flora (7:150. 1907), and in 
Sydow’s Monographia Uredinearum (3:210. 1914), should be 
cancelled. 

When the possibility was being considered that the coffee rust 
did occur in Central America, Professor Holway wrote under 
date of March 2, 1916, as follows: ‘‘ The first two collections of 
the Inga rust [which I made in Costa Rica] were on young 
plants, four feet high, growing with coffee plants, one growing 
from the same spot as a coffee tree. The likeness in young speci- 
mens is remarkable—several natives saying at once that the Inga 
was coffee. Fresh, young shoots are practically identical. The 
importance of the rust prevented my being caught. I first found 
the taste quite different and later discovered a larger tree of Inga, 
in which the close resemblance disappears. It is evident that 
future reports of the occurrence of the coffee rust, not founded 
upon examination of the fungus, must be taken with caution.” 

This first presentation of 118 species of rusts for Costa Rica, 


here given, including 22 species new to science and 12 previousiy 
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known from South America but new to North America, besides 
many new hosts and much extension of range for numerous other 
species, is certainly a fine showing for a country whose width from 
ocean to ocean is not half the distance from Chicago to Detroit, 
and for an area covered by observation not equal to the State of 
Rhode Island. Doubtless a general exploration of the 23,000 
square miles of territory embraced in Costa Rica will fully dem- 
onstrate the great richness and importance of its rust flora, as 
has been shown for certain flowering plants, insects, and other 
natural history groups, both plant and animal. 

The study of the Costa Rican rusts has constituted a part of the 
preliminary work on the rust flora of North America being 
prosecuted as a special project at the Purdue Agricultural Ex- 
periment Station, Lafayette, Ind. Credit is due to the several 
members of the laboratory staff who during the last two years or 
more have assisted in the work. 


Family: COLEOSPORIACEAE 
1. COLEOSPORIUM IPOMOEAE (Schw.) Burr. (on Convolvulaceae) 
Ipomoea purga Hayne, Orotina, Dec. 30, 1915, II, iii, 320. 
Ipomoea sp., San José, Jan. 3, 1916, II, 358. 

The species was also detected in the phanerogamic herbarium 
of the New York Botanical Garden, showing an abundance of 
uredinia and telia on Pharbitis hederacea (L.) Choisy (J. heder- 
acea Roth.) collected at San José, January 1896, A. Tonduz 
7o90. ‘The aecia occur on pine leaves, but have not been collected 
outside of the United States. 


2. CoLEOsPoRIUM ViBuRNI Arth. (on Caprifoliaceae) 
Viburnum sp., Volcan de Irazu, Jan. 21, 1916, II, 451. 
A very local species, rarely collected, extending northward as 
far as Wisconsin. The aecia have not yet been detected. 


3. CoLEosPpoRIUM ELEPHANToPopIS (Schw.) Thiim. (on 
Carduaceae ) 


Elephantopus hypomalacus Blake, Orotina, Dec. 29, 1915, II, 374. 
A common rust, whose aecia are unknown. 
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4. CoLEosporIUM Evupatoritl Arth. (on Carduaceae) 
Eupatorium collinum DC., San José, Dec. 28, 1915, II, 377. 
Eupatorium Oerstedianum Benth., San José, Dec. 10, 1915, II, 

236, same, Jan. 3, 1916, II, 354; San Ramon, Jan. 12, 1916, 

II, 412. 

A somewhat common species of Central America and the Wes: 


Indies. The aecia are unknown. 


5. CoLEOSPORIUM VERBESINAE Diet. & Holw. (on Cardwaceae) 
Verbesina myriocephala Sch. Bip., San Ramon, Jan. 13, 1916, II, 
415. 

The species was also collected on Verbesina nicaraguensis 
Benth., at San José in 1911, and again at San Francisco de 
Guadelupe, Nov. 3, 1912, both by A. Tonduz, and both showing 
abundance of uredinia. The latter collection was distributed in 
Sydow, Fungi exotici exsiccati 775. Aecia are not known. 


Family: UREDINACEAE (MELAMPsoRACEAE ) 
6. CurysocELis Lupini Lagerh. & Diet. (on Fabaceaé) 
Lupinus Clarkei Oerst., Volcan de Irazt near Cartago, Jan. 21, 
1916, 1, 454. 

In most South American collections of this rust there are 
telia associated with the aecia. The aecial stage on the same host 
was also collected by E. Bethel, in about the same locality at 
10,000 feet elevation, March 15, 1913, and also without trace of 
telia. This is the first report of the rust in North America. 


7. CEROTELIUM Fictr (Cast.) Arth. (on Artocarpaceae) 
Ficus sp., San José, Dec. 10, 1915, II, 237%, 238. 
A cosmopolitan rust of warm regions, but only uredinia have 


been found in America. 


8. PHaxopsora Vitis (Thiim.) Syd. (on Vitaceae) 
Vitis sp. 
This widely distributed rust, especially on cultivated grapes, 
was collected in the uredinial stage on a cultivated grape at San 
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José, by A. Tonduz, date not given. A specimen was communi- 
cated by N. Patouillard. 


9g. SPIRECHINA Rust (Diet. & Holw.) Arth. (on Rosaceae) 
Rubus trichomallus Schlecht., San José, Dec. 11, 1915, II,, ii,, 
254. 
A very abundant species of Guatemala and Mexico, possessing 


pycnia, uredinia and telia. 


10. SPIRECHINA LOESENERIANA (P. Henn.) Arth. (on Rosaceae) 
Rubus trichomallus Schlecht., above El Alto near Cartago, Jan. 
16, 1916, II,, III, 735. 
A long-cycle species, similar to S. Rubi, found chiefly in South 
America, and heretofore only once reported for North America, 
that being from Guatemala, collected in 1896. 


II. SPIRECHINA PITTIERIANA (P. Henn.) Arth. (on Rosaceae) 
Rubus adenotrichos Schlecht., slopes of Irazu above Cartago, 
Dec. 23, 1915, O, II,, 285. 
Rubus sp., on road to Fraijanes, Volcan de Poas, Jan. 6, 1916, 
O, II,, III, 380; San José, Jan. 8, 1916, O, II,, IIT, 303. 
This rust was first described as Uromyces Pittierianus P. 
Henn., and at the same place (Hedw. Beibl. 41: 101. 1902) 
the uredinia were called Uredo ochraceo-flavus P. Henn., both 
names being founded on a collection by A. Tonduz, made at 
Hacienda Belmira near Santa Maria de Dota, January 1898, on 
Rubus sp., the host bearing the number 11615. Through the 
kindness of I. Urban, of the Bot. Museum of Berlin, I have been 
able to examine a portion of both types. By my suggestion Dr. 
Urban secured the determination of the host, Dr. W. O. Focke 
pronouncing it to be R. adenotrichos. 


12. CRONARTIUM COLEOSPORIOIDES (Diet. & Holw.) Arth. (on 
Scrophulariaceae) 


Castilleja tenuiflora Benth. (?) Volcan de Irazt, Jan. 21, 1916, 
II, iii, 452. 
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A common rust throughout the mountainous region of western 
North America. It has its aecia on twigs and trunks of pine, 


but they have not yet been taken in Mexico or Central America. 


13. CRONARTIUM WILSONIANUM Arth. (on Vitaceae) 
Cissus rhombifolia Vahl (?), slopes of Irazu above Cartago, 
Dec. 23, 1915, II, 286; Orotina, Dec. 30, 1915, III, 323: 
same, Dec. 31, 1915, II, 345. 
A long-cycle rust, heretofore known only from Cuba. The 
alternate form is still undetected. The specific determination of 


the host for each of the three collections is very uncertain. 


14. CIONOTHRIX PRAELONGA (Wint.) Arth. (on Carduaceae) 
Eupatorium daleoides (DC.) Hemsl., Trail to Volcan de Poas, 
Jan. 5, 1916, 367; Cartago, Jan. 20, 1916, 44a. 
Eupatorium odoratum L., Orotina, Dec. 30, 1915, 32/. 
Eupatorium sp., San José, Dec. 27, 1915, 300. 
This short-cycle rust was also detected in the phanerogamic 
herbarium of the N. Y. Bot. Garden, on E. daleoides Hemsl., 


Forets du Copey, February 1898, Tonduz 11679. 


15. ALVEOLARIA CorpIAE Lagerh. (on Ehretiaceae ) 

Cordia ferruginea R. & S., San Ramon, Jan. 13, 1916, 414. 
A peculiar, short-cycle rust, occurring also in Guatemala and 
the West Indies, as well as in South America. The host is a new 


one. 


Family: AECIDIACEAE (PuccINIACEAE) 
16. RAVENELIA INGAE (P. Henn.) Arth. (on Mimosaceae) 
Inga leptopoda Benth., San José, Jan. 8, 1916, O, II,, I,, 389; 
same, Jan. 10, 1916, O, II,, oo; Tres Rios near San Jose, 
Jan. 17, 1916, Il,, 436. 
Inga sp., San José, Dec. 26, 1915, O, II,, 205. 
A common rust on many species of /nga in tropical America, 
and like all species of the genus doubtless possesses pycnia, 


uredinia, and telia, although the telia have not yet been seen. 
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17. RAVENELIA MIMOSAE-ALBIDAE Diet. (on Mimosaceae) 
Mimosa albida H.B.K., San José, Dec. 27, 1915, II., 302. 
The species is also known from Guatemala and Mexico. 


18. Ravenelia ectypa Arthur & Holway sp. nov. (on 
Mimosaceae) 


Calliandra gracilis Klotsch, San José, Dec. 26, 1915, II, IIT, 206. 

Uredinia amphigenous, scattered or somewhat grouped, round, 
0.5-I mm. across, early naked, subcuticular, pulverulent, cin- 
namon-brown, ruptured cuticle evident; paraphyses none; ure- 
diniospores broadly ellipsoid or obovoid, 17-19 by 19-26; wall 
golden-brown, uniformly thin, I, moderately echinulate, the 
pores 6 or 7, scattered. 

Telia amphigenous, scattered, round, 0.4-I1 mm. across, early 
naked, subcuticular, dark chestnut-brown, ruptured cuticle evi- 
dent; teliospore-heads hemispherical, usually consisting of four 
central and six marginal spores, 42-60, in diameter, each spore 
bearing 4-12 light brown spines, 3-5 » long; cysts attached to the 





lower side of the marginal spores. 

This species approaches R. echinata Lagerh. & Diet., but has 
larger urediniospores and smaller teliospore-heads. In R. echi- 
nata the heads have 6 central and 8 marginal spores, while in this 


species there are 4 central and 6 marginal spores. 


19. RAVENELIA HUMPHREYANA P. Henn. (on Caesalpiniaceae) 
Poinciana pulcherrima L., Orotina, Dec. 30, 1915, IT,, 328. 
A common long-cycle rust of the West Indies, Guatemala and 


Mexico. 


20. CALLIOsPORA DipHysaE Arth. (on Fabaceae) 
Diphysa robinoides Benth., Heredia, Dec. 17, 1915, O, III, 270; 
San José, Dec. 28, 1915, O, III, 370. 
Diphysa sp., Orotina, Dec. 31, 1915, O, III, 336. 
Heretofore this short-cycle rust has been known from Mexico 


and Guatemala. 


21. PROSPODIUM APPENDICULATUM (Wint.) Arth. (on 


Bignoniaceae ) 


Stenolobium Stans (L.) D. Don (Tecoma Stans Juss.), San 
José, Dec. 28, 1915, III, 300. 
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A common warm-region rust in America. Like other species 


of the genus, it possesses pycnia, uredinia and telia. 


22. ProspopiIuM AMPHILOPHII (Diet. & Holw.) Arth. (on 
Bignoniaceae) 
Pithecoctenium muricatum DC., San José, Dec. 26, 1915, II, 
III, 203B; Orotina, Dec. 31, 1915, II, III, 334. 


The species has heretofore been known only from Mexico. 


, 
23. PROSPODIUM TUBERCULATUM (Speg.) Arth. (on Verbenaceae) 
Lantana Camara L., Cartago, Dec. 22, 1915, Il, 277. 

The species is known in the tropical parts of both North and 


South America. 


24. Prospopium LippiaAE (Speg.) Arth. (on Verbenaceae) 
Lippia myriocephala Schl. & Cham., road to Volcan de Poas, 
Jan. 5, 1916, II, III, 372. 
Lippia sp., San José, Jan. 3, 1916, II, III, 364; San Ramon, Jan. 
13, 1916, II, 477. 
The spores in this material are somewhat smaller and less 
strongly developed than usual. A common species in tropical 


America. 


25. SPHENOSPORA PALLIDA (Wint.) Diet. (on Smilaceae) 
Smilax sp., San José, Dec. 26, 1915, II, 297. 

An interesting rust, occurring also in South America, is now 
first reported for North America. The initial stage is unknown. 

The genus Sphenospora was established by Dietel (Ber. Deut. 
Bot. Ges. 10: 63. 1892) to include the Diorchidium pallidum 
Wint. (Grevillea 15: 86. 1887). He speaks of the rust as on 
Dioscorea, although Winter in his original description, does not 
mention a name for the host, and neither is one mentioned in the 
later writings by Dietel (Engler & Prantl, Pfl. Fam. 1'**: 7o. 
1897) or by Sydow, who calls it Puccinia sphenospora Syd., the 
host being spoken of as an unknown climbing plant. So far as 
the writer knows only one collection has heretofore been known, 


that made near Sao Francisco, Brazil, by Ule 143. The collec- 
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tion by Prof. Holway is quite ample, but no flowers or fruit 
were obtained. There seems little question, nevertheless, that 


the host is some species of Smilax. 


26. Uromyces Eracrostipis Tracy (on Poaceae) 
Eragrostis limbata Fourn., Cartago, Dec. 14, 1915, II, iii, 255; 
San Ramon, Jan. 13, 1916, II, 427. 
A rust of wide distribution in America, its aecia being un- 


known. 


27. Uromyces CoOMMELINAE (Speg.) Cooke (on Commelinaceae ) 

Commelina longicaulis Jacq. (C. nudiflora Auct. not L.), Heredia, 
Dec. 17, 1915, II, 26r. 

A common long-cycle rust in warmer regions, which rarely 


produces telia, and whose initial stage is unknown. 


28. Uromyces CELostAE Diet. & Holw. (on Amaranthaceac) 
Iresine calea (Ibanez) Standley, San José, Dec. 10, 1915, II, 
237; Tres Rios near San José, Jan. 17, 1916, II, III, 437. 

A long-cycle rust occurring also in Guatemala, Mexico, and 


Cuba, whose first stage is unknown. 


29. UROMYCES APPENDICULATUS (Pers.) Fries (on Fabaceae) 
Phaseolus truxillensis H.B.K., San José, Jan. 10, 1916, II, 397. 

This is a record of a new host for this cosmopolitan long-cycle 
rust. The species was also collected on a cultivated species of 
Phaseolus at Guadalupe near San José, Sept. 1908, II, and com- 
municated by N. Patouillard, name of collector not given, but 


probably A. Tonduz. 


30. UROMYCES MEXICANUs Diet. & Holw. (on Fabaceae) 
Meibomia uncinata (DC.) Kuntze (Desmodium uncinatum 
DC.), San José, Jan. 18, 1916, II, III, 443. 
Meibomia sp., San José, Jan. 17, 1916, II, III, 430. 
A long-cycle species, the initial stage unknown, heretofore only 


reported from Mexico. 
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31. UROMYCES DECORATUS Syd. (on Fabaceae) 
Crotalaria vitellina Ker., San José, Dec. 10, 1915, II, 246; same, 
Jan. 11, 1916, II, 470. 

This long-cycle rust is now reported from America for the 
first time, having been previously known only from the East 
Indies. The uredinial sorus is applanate and nonparaphysate, 
being quite unlike that of Phakopsora Crotalariae (Diet.) Arth. 
The Costa Rican material compares exactly with Sydow, Ure- 
dineen 2751, on C. juncea from India, the type collgction, but 
in the specimen seen showing only uredinia. Telia have not 
been seen. There is an Uredo Theresae Neg. (Beih. Bot. Centr. 
13: 78. 1902), from Colombia, S. A., which may be the same, 
but no specimen has been seen and the description is inadequate 
for decision. There is also an Aecidium crotalariicola P. Henu. 
(Hedw. Beibl. 38: 70. 1899), from Brazil, which may possibly 
have genetic connection with this species, but no sufficient present 


information is available. 


32. Uromyces INDIGOFERAE Diet. & Holw. (on Fabaceae) 
Indigofera mucronata Spreng., Orotina, Dec. 30, 1915, II, 322. 
A long-cycle rust, whose initial stage is not known. It extends 


northward into Texas. 


33. UROMYCES GUATEMALENSIS Vestergr. (on Fabaceae) 
Bauhinia inermis Pers., Orotina, alt. 600 feet, Dec. 29, 1915, ii, 
III, 375. 
A collection on the same host, as well as the type collection of 
the species, with which this collection has been compared, came 
from Guatemala. The rust is a long-cycle one, whose initial 


stage is unknown. 


34. Uromyces CoLoGANIAE Arth. (on Fabaceae) 
Cologania pulchella H.B.K., San José, Dec. 10, 1915, II, 248. 
Cologania sp., Road to Fraijanes on Volcan de Poas, Jan. 6, 1916, 

II, 381. 
A long-cycle species reported from Mexico, Guatemala, and 


Porto Rico. The initial stage in the life cycle is unknown. 
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35. URoMYCES PROEMINENS (DC.) Pass. (on Euphorbiaceae) 
Chamaesyce hypericifolia (L.) Millsp., Orotina, Dec. 29, 1915, 
II, III, 379. 
Chamaesyce sp., Alajuela, Jan. 7, 1916, II, III, 384. 
An autoecious, long-cycle rust, widely distributed over the 
earth, and quite variable in morphological characters. 
36. Uromyces MyrstneEs Diet. (on Myrsinaceae) 
Ardisia compressa H.B.K., south of Cartago, Dec. 22, 1915, III, 
280. j 
A short-cycle rust of distinctive gross appearance, known on 
species of Myrsine from. Bolivia and Brazil. This is the first 
record for North America. It is quite possible that Uromyces 
marginatus Bomm. & Rouss. (Bull. Soc. Bot. Belg. for 1896, 
page 156) may be synonymous with this species. It was de- 
scribed on an undetermined subcoriaceous leaf from Costa Rica, 


of which no material has been seen by the writer. 


37. Uromyces maculans (Pat.) comb. nov. (on Solanaceae) 
Cestrum nocturnum L. 

The present record is founded on a collection made at Guade- 
lupe near San José, March, 1909, by A. Tonduz, and communi- 
cated to the writer by N. Patouillard. It was on this collection 
that Patouillard founded the name U. Cestri var. maculans Pat. 
(Bull. Soc. Myc. Fr. 28: 140. 1912). It differs from U. Cestri 
in the more globoid and somewhat smaller aeciospores, as well 
as in the much thinner-walled teliospores. Uromyces venustus 
Diet. & Holw., of Mexico, has a rostrate teliospore, while U. 
cestricola Speg., of South America, has the peridial cells so 
finely verrucose as to appear smooth. From the three forms on 
Cestrum already recognized as species, this one appears abun- 
dantly different, and worthy of specific recognition. All of them 
are aeciogyrinious, and produce no urediniospores. They may 
be thus distinguished : 

PE PES oc Ghrcccalt ose ane hse eetweeo ee U. venustus 


Teliospores rounded or ‘obtuse 


Teli Teliospore-wall thin (1.5-2.5 M) .....seessceeees U. maculans 
— Teliospore-wall thick (2.5-5 u) 


Teliospores largely ellipsoid ............04+. U. Cestri 
Teliospores largely globoid ........c.cccecess U. cestricola 
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Aeciospores largely globoid (18-26 by 24-29 pn) 


Peridial cells long (48-67 wh) .........cccccccecs U. venustus 
: Peridial cells short (24-42 “) ......cccccccccees U. maculans 
Aecia ; ] : ‘ 
Aeciospores largely oblong (19-26 by 25-37 “) 
Peridial cells distinctly verrucose .............. U. Cestri 
Peridial cells appearing smooth .,.............. U. cestricola 


38. Uromyces Hariotanus Lagerh. sp. nov. (on Acanthaceae) 
Thyrsacanthus strictus Nees (?), San Ramon, Jan. 13, 1916, 
III, 416; Tres Rios near Cartago, Jan. 17, 1916, ILI, 440. 
These collections agree exactly, even to the appearance of the 
host, with a collection made by G. von Lagerheim, on Acan- 
thaceae, obtained at Guamampata, Prov. Chimborazo, Ecuador, 
August, 1891, and distributed by the collector under the name of 


” 


“Uromyces Hariotanus Lagerh. n. sp.” The name does not ap- 
pear to have been published. A description is therefore ap- 
pended, using the Ecuadorian collection as the type, and retaining 
the name, given by the collector in honor of the distinguished my- 
cologist of the Museum of Natural History, Paris, recently de- 
ceased. 

Telia amphigenous, numerous, scattered, or sometimes 
crowded, usually round, 0.2-I mm. across, early naked, pulver- 
ulent, chocolate-brown, ruptured epidermis evident; teliospores 
ellipsoid, 19-21 by 26-32q, rounded or obtuse at both ends; 
wall dark cinnamon-brown, thick, 3-4, thickened into a light 
brown or colorless umbo at apex, 6-Qp, closely to moderately 
and noticeably verrucose; pedicel colorless, one and a half times 
length of spore, fragile. 


39. UroMyces HELLERIANUS Arth. (on Cucurbitaceac) 
Cayaponia attenuata Cogn., San José, Jan. 10, 1916, ii, III, 399. 
A long-cycle species, not uncommon in tropical North America, 


of which the initial stage is unknown. 


40. Uromyces pressus Arthur & Holway sp. nov. (on 
Carduaceae) 


Vernonia Deppeana Less., San José, Jan. 3, 1916, II, iii, 367 
(type); El Alto near Cartago, Jan. 16, 1916, II, 432; Car- 
tago, Jan. 20, 1916, II, 450. 

Vernonia sp., San Ramon, Jan. 13, 1916, II, III, 473. 
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Pycnia epiphyllous, inconspicuous, subepidermal, globoid, 110, 
in diameter ; ostiolar filaments present. 

Uredinia amphigenous, gregarious on discolored spots I-3 mm. 
in diameter, oval or oblong, 0.2-0.4 mm. long, early naked, pul- 
verulent, yellowish-brown, ruptured epidermis conspicuous ; ure- 
diniospores obovoid or globoid, 23-26 by 26—32 »; wall yellowish- 
or pale cinnamon-brown, thick, 2.5-3.5 4, moderately and rather 
coarsely echinulate, the pores 3, approximately equatorial. 

Telia amphigenous, scattered, oval or oblong, 0.2-0.3 mm. long, 
early naked, white, ruptured epidermis usually inconspicuous ; 
teliospores oblong-ellipsoid, or fusiform-ellipsoid, 16-18 by 29- 
35 w, rounded or somewhat narrowed at both ends; wall colorless, 
uniformly very thin, 0.5 », smooth; pedicel colorless, about one 
half length of spore. 

The pyenia were found sparingly on a specimen collected at 
Guagas, Ecuador, on Vernonia sp., December 1890, G. Lager- 
heim. The telia are very inconspicuous, due to their lack of 


color and early germination in situ. 


41. UroMycEs COLUMBIANUS Mayor (on Carduaceae) 
Melanthera aspera (Jacq.) Steud., Orotina, Dec. 29, 1915, II, 
iii, 378; San José, Jan. 8, 1916, O, I, II, 386. 
Melanthera sp., Trail to Volcan de Poas, Jan. 5, 1916, I, II, III, 
371; San Ramon, Jan. 14, 1916, II, 428. 
A long-cycle rust common on species of Melanthera in tropicat 


America, including the West Indies. 


42. UROMYCES BIDENTICOLA (P. Henn.) Arth. (on Carduaceac) 
Bidens tereticaulis antiguensis (Coult.) O. E. Schultz, Volcan 
de Irazi, Jan. 21, 1916, O, I1,, 453. 
Bidens sp., Trail to Volcan de Poas, Jan. 5, 1916, O, II,, 370. 
These collections show pyenia and primary uredinia. The 


status of the name is given in Mycologia 9: 71. 1917. 


43. Uromyces Bipentis Lagerh. (on Carduaceae) 
Bidens sp., San José, Jan. 8, 1916, 397 (with some leaves bearing 
U. bidenticola (P. Henn.) Arth.) 
This correlated, short-cycle species is frequently associated 


with the preceding long-cycle species, and has about the same 


range. 
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44. Uromyces Montanoae Arthur & Holway sp. nov. (on 
Carduaceae) 
Montanoa dumicola Klatt., San José, Dec. 11, 1915, II, III, 257; 
same, Jan. 18, 1916, II, 444; Tres Rios near San José, Dec. 
20, 1915, II, 273. 
Montanoa sp., San José, Jan. 3, 1916, Il, 355; San Ramon, Jan. 
14, 1916, II, 427. 

Uredinia hypophyllous, scattered, round or oblong, 0.1-1 mm. 
across, early naked, pulverulent, cinnamon- or light chestnut- 
brown, ruptured epidermis evident; urediniospores when viewed 
with pores in optical section obovoid-triangular, 23-24 by 23-28 p, 
with pores in central part obovoid or ellipsoid, narrower, 19-23 by 
23-28 »; wall cinnamon-brown, thin, I-1.5 4, moderately echinu- 
late, the pores 2, equatorial. 

Telia hypophyllous, scattered, round, 0.3-0.5 mm. across, early 
naked, compact, dark cinnamon-brown, becoming cinereous from 
germination, ruptured epidermis inconspicuous; teliospores nar- 
rowly obovoid or ovoid, 18-21 by 29-404, rounded at both ends 
or narrowed below; wall cinnamon-brown, thin, I », much thicker 
above, 4-7 », smooth; pedicel colorless or yellowish, as long as or 
shorter than the spore. 

The species much resembles Uromyces bidenticola, but differs 
in having urediniospores with thinner walls, equatorial pores, and 
triangular form in certain positions. The teliospores often ger- 
minate at maturity, even in evident genetic connection with the 
uredinia. It is possible the same thing may occur in U. bidenti- 
cola, 

The type for the species is a collection made by Professor Hol- 
way on Montanoa Pittieri Robs. & Greenm., in Guatemala, at 
San Lucas Toliman, 5100 feet alt., Dept. Solola, Feb. 2, 1915, 
EL, th, 176. 


45. Uromyces cucuLLATus Sydow (on Carduaceae) 
Zexmenia aurantiaca Klatt. 

The species, which is common in Mexico on a variety of hosts, 
was founded on a Costa Rican specimen sent to Sydow by Neger, 
which appears to have been taken from a phanerogamic collec- 
tion made by A. Tonduz at Rio Visilla, Prov. San José, alt. 1,100 
meters, represented in the herbarium Nat. Cost. 0836. A speci- 
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men in the Field Museum, Chicago, numbered 76850, appears to 
be part of the original Tonduz collection, and from this specimen, 
which shows well-developed telia, was taken the mycological 


material on which this entry is based. 


46. Puccinta pocuMIA Berk & Curt. (on Poaceae) 
Muhlenbergia tenella (H.B.K.) Trin., Cartago, Dec. 14, 1915, 
II, IlI, 256; San José, Dec. 27, 1915, ii, III, 304; same, Jan. 
11, 1916, ii, III, 4o8. 
This heteroecious rust, whose aecia are not known, was also 
collected on the same host in the telial stage, at San Juan, by H. 
Polakowsky, Dec. 1, 1875. 


47. Puccinta Cencuri Diet. & Holw. (on Poaceae) 
Cenchrus echinatus L., Orotina, Dec. 31, 1915, II, 342. 
A heteroecious rust, common in the warmer parts of America, 


whose aecia are unknown. 


48. Puccinia venustula (Arth.) comb. nov. (on Poaceae) 
Andropogon brevifolius Sw., Orotina, Dec. 29, 1915, II, III, 377. 

Heretofore only one collection of this species has been known, 
the type collection for Uredo venustula Arth., on the same host, 
made by Prof. F. L. Stevens in Porto Rico (Mycol. 8: 21. 
1916). The present collection shows abundance of telia in addi- 
tion to the uredinia. The telial stage may be thus characterized. 

Telia chiefly hypophyllous, scattered, oblong to linear, 0.2-1.0 
mm. long, early naked, compact, blackish, ruptured epidermis 
evident, teliospores clavate or ellipsoid, 19-23 by 39-50 », rounded 
at both ends, or narrowed below; wall chestnut-brown below, 
chocolate-brown above, 2-3, thickened above, 9-10p, smooth; 
pedicel short, chestnut-brown. 





49. PuccINIA PURPUREA Cooke (on Poaceae) 
Sorghum sp. (cultivated). 
A specimen of this rust was communicated by N. Patouillard, 
collected by A. Tonduz at Guadalupe, October, 1908, showing 
much parasitized uredinia. It is common and abundant on the 


cultivated sorghums in the tropics of both hemispheres. 
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50. PUCCINIA CANALICULATA (Schw.) Farl. (on Cyperaceae) 
Cyperus ferax L. C. Rich., San José, Jan. 8, 1916, II, 385. 
Dichromena radicans Schl. & Cham., San Ramon, Jan. 13, 1916, 

II, 420. 
A widespread heteroecious rust, usually only producing ure- 
dinia in the warmer regions. 


51. Puccinia consobrina Arthur & Holway sp. nov. (on 
Cy peraceae ) , 
Rynchospora polyphylla Vahl, San Ramon, Jan. 14, 1916, II, III, 
430. 

II. Uredinia hypophyllous, scattered, oblong, 0.2-0.4 mm. 
long, soon naked, cinnamon-brown, ruptured epidermis notice- 
able; urediniospores globoid or ellipsoid, 18-23 by 21-26; wall 
cinnamon-brown, 1.5-2.5, moderately echinulate, the pores 2, 
equatorial. 

III. Telia hypophyllous, scattered, ellipsoid, small, 0.1-0.2 
mm. long, soon naked, chestnut-brown, ruptured epidermis in- 
conspicuous; teliospores ellipsoid or oblong, 19-23 by 32-374, 
rounded at both ends, somewhat constricted at septum; wall 
chestnut-brown, 2-3, thick, somewhat thicker above, about 7 # 
including a lighter umbo; pedicel colorless, once to twice length 
of spore. 

The species differs widely in its ellipsoid teliospores from P. 
angustatoides Stone, with its cuneate teliospores and occurring 
on various species of Rynchospora in the southeastern United 
States and the West Indies. The urediniospores also show dif- 
ferences in size and position of pores. 

The rust occurs on the same host on a specimen in the phanero- 
gamic herbarium of the N. Y. Bot. Garden, collected at Content 
Gap, vicinity of Cinchona, Jamaica, W. I., Sept. 2-10, 1906, II, 
III, N. L. Britton 33. Another collection from Jamaica has also 
been found in the cryptogamic collection of the same institution, 
on R. corymbosa (L.) Britton, road between Port Antonio and 
St. Margaret’s Bay, March 28, 1913, I], L. M. Underwood 1715. 


52. Puccinia Pallor Arthur & Holway sp. nov. (on 
Amaryllidaceae) 


Bomaria sp., Volcan de Irazti, Cartago, Dec. 23, 1915, II, 287. 
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Pycnia amphigenous, crowded in small groups, noticeable, sub- 
epidermal, globoid or slightly flattened, 96-160 » in diameter. 

Aecia amphigenous surrounding the pycnia, rather inconspicu- 
ous, 0.2-0.4 mm. in diameter, deep-seated, over-arched by two 
or more layers of host cells which tardily rupture by a short slit 
or pore; peridium wanting, but sometimes replaced by a thin 
layer of mycelium; aeciospores globoid to broadly ellipsoid, 18- 
23 by 19-24; wall colorless, thin, I-1.5, closely and finely 
verrucose. 

Uredinia hypophyllous, scattered, oval or oblong, 0.4-1 mm. 
long, rather tardily naked, at first opening by a slit or pore, 
pulverulent, yellowish, ruptured epidermis conspicuous; ure- 
diniospores broadly ellipsoid or obovoid, 18-21 by 23-28; wall 
colorless, thin, I-1.5, finely and closely echinulate, the pores 
obscure. 

Telia hypophyllous, scattered, oval or oblong, 0.3-0.8 mm. long, 
rather early naked, somewhat pulverulent, white, ruptured epi- 
dermis evident; teliospores oblong to fusiform-oblong, 16-23 by 
42-64 », rounded or acute at both ends, or sometimes narrowed 
below, slightly constricted at septum, germinating at maturity ; 
wall colorless, thin, I, sometimes thickened at apex or side, 
3-4, smooth ; pedicel colorless, somewhat fragile, half length of 
spore or less. 

A very distinct species with Eriosporangium-like characters, 
the first such species to be found on monocotyledonous hosts. 
The aecia are easily overlooked. The type selected is a collec- 
tion on B. acutifolia Herb. made by Professor Holway in Guate- 
mala, Volean de Agua, Dept. Sacatepéquez, March 7, 1916, O, I, 
II, III, 562. 


53. PucctintA PoLyGoNI-AMPHIBII Pers. (on Polygonaceae) 
Persicaria punctata (Ell.) Small (Polygonum punctatum E1l1.), 
San José, Jan. 8, 1916, II, 395. 
A widespread species, only forming uredinia as a rule in the 
tropics. 


54. Puccinia detonsa Arthur & Holway sp. nov. (on 
Caryophyllaceae) 


Stellaria ovata Willd., San José, Dec. 11, 1915, 252. 


Telia hypophyllous and caulicolous, more or less confluent in 
round or elongate masses I-2 mm. across on indefinite discolored 
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areas, Or sometimes scattered, round, 0.3-0.6 mm. in diameter, 
early naked, pulvinate, light yellowish-brown, ruptured epidermis 
inconspicuous; teliospores oblong or fusiform-oblong, 12-15 by 
30-40 », rounded or acute at apex, more or less narrowed below, 
somewhat constricted at septum; wall pale golden-brown, very 
thin, I » or less, not or a little thickened above, up to 3», smooth: 
pedicel colorless, about as long as the spore. 

This short-cycle species differs from Puccinia Arenariae 
(Schum.) Wint. especially in the pale and very thin-walled 

f 

spores. 

55. Puccinta ARECHAVELATAE Speg. (on Sapindaceae) 
Cardiospermum grandiflorum Sw., Alajuela, Jan. 7, 1916, 383. 

A short-cycle rust, common throughout the American tropics. 


56. PucctnrA GoUANIAE Holw. (on Frangulaceae ) 
Gouania polygama (Jacq.) Urban (G. tomentosa Jacq.), San 
José, Dec. 26, 1915, II, 203A ; Orotina, Dec. 31, 1915, II, 333. 
A species having pycnia, primary and secondary uredinia, and 


telia. It occurs also in the West Indies, and in Panama. 


57. PuccINIA HETEROSPORA Berk. & Curt. (on Malvaceae) 
Malvaviscus arboreus Cav., Cartago, Dec. 22, 1915, 276; San 
José, Jan. 10, 1916, 402. 
A short-cycle rust, widely distributed in both North and South 


America on many hosts. 


58. PuccintaA ANopAE Syd. (on Malvaceae) 
Anoda hastata Cav., Cartago, Dec. 14, 1915, 257. 

The species is known from South America, but has not before 
been reported from North America. It was, however, collected 
by Prof. Holway in Mexico, on Anoda acerifolia Cav., intermixed 
with his no. 3194 of P. heterospora. It is a short-cycle rust, 
with cinnamon-brown sori and teliospores. 


59. Puccinia filopes Arthur & Holway sp. nov. (on Sterculiaceae) 
Buettneria carthaginensis Jacq., Orotina, Dec. 31, 1915, 337. 


Telia chiefly hypophyllous, crowded or confluent in circular 
areas 2-5 mm. across on larger discolored spots, round, 0.1-0.3 
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mm. in diameter, early naked, pulvinate, golden-brown, becom- 
ing cinereous by germination, ruptured epidermis inconspicuous ; 
teliospores oblong-obovoid, 13-16 by 30-40p, rounded above, 
somewhat narrowed below, slightly constricted at septum; wall 
pale golden-brown, sometimes lighter below, I-1.5 » thick, slightly 
or not thickened at apex; pedicel colorless, once to twice length 
of spore, slender, 7-9» in diameter next to spore, tapering down- 
ward. 

A short-cycle rust, probably without pycnia, for which the 
type selected was collected by Professor Holway in Guatemala, 


on Buettneria lateralis Presl, at Escuintla, Feb. 17, 1916, Sor. 


60. Pucctnta VioLaE (Schum.) DC. (on Violaceae) 
Viola nannei Polak, Volcan de Irazt, Cartago, Dec. 23, 1915, II, 
III, 289; El Alto near Cartago, Jan. 16, 1916, II, III, 433. 
A widespread, long-cycle species, with aecia, much more abun- 


dant in temperate regions. 


61. Pucctnta FucustaE Syd. & Holw. (on Onagraceae) 
Lopezia hirsuta Jacq., Volcan de Irazu, Cartago, Dec. 23, 1915, 
282; Tres Rios near San José, Jan. 17, 1916, 438. 
A short-cycle rust found on the same host in Guatemala and 


extending to southern Mexico on Fuchsia. 


62. Puccinta FuMOSA Holw. (on Polemoniaceae) 
Loeselia sp., San José, Dec. 26, 1915, II, iii, without number. 
A long-cycle rust with all spore forms, known from Mexico 
and Guatemala. 


63. Puccinta Hyprocotytes (Link) Cooke (on Ammiaceae) 
Hydrocotyle umbellata L., San José, Dec. 15, 1915, II, 250. 

The species was also collected on H. mexicana Cham. & Schl., at 
San José, by A. Tonduz, August, 1908, showing uredinia. 

It is a long-cycle rust whose initial stage is yet unknown, 
unless the form described by Spegazzini as Aecidiolum Hydro- 
cotyles may belong here. It is common in the warmer parts of 
America, and less common in other parts of the world. 
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64. Pucctnia crassipEs Berk. & Curt. (on Convolvulaceae) 
Ipomoea purga Hayne, Orotina, Dec. 30, 1915, I, III, 325; San 
José, Jan. 8, 1916, I, 302; Heredia, Jan. 23, 1916, I, 456. 

The rust was also collected at a small railway station about 
fifty miles west of Limon, on /, trifida (H.B.K.) G. Don, by E. 
Bethel, March, 1913, showing aecia only. The species is common 
in tropical America. 

re 
65. Pucctinta LANTANAE Farl. (on Verbenaceae) 
Lantana Camara L., San José, Dec. 27, 1915, 303; same, Jan. 3, 
1916, 352. 
Lantana hispida H.B.K., San José, Dec. 10, 1915, 244; Cartago, 
Dec. 22, 1915, 278. 
Lantana sp., Orotina, Dec. 31, 1915, 338. 


A short-cycle rust common in the warmer parts of America. 


66. Puccinia elatipes Arthur & Holway sp. nov. (on 
V erbenaceae ) 
Lippia sp., hills southwest of San José, Dec. 27, 1915, II, III, 
307. 

Pycnia epiphyllous, few, crowded on discolored spots, 1-1.5 
mm. across, conspicuous, subepidermal, cinnamon-brown or 
darker, flattened conical, 190-238 broad by 74-144, high. 

Uredinia amphigenous, crowded on spots with the pycnia, 
round or oval, 0.2-0.4 mm. across, early naked, pulverulent, cin- 
namon-brown, ruptured epidermis inconspicuous ; urediniospores 
obovoid, usually flattened above and on the pore-bearing sides, 
so that when seen with pores in optical section appearing obovoid- 
triangular, 23-25 by 26-29» in obovoid view, and 26-29 by 26- 
29 w in triangular view; wall cinnamon-brown, 1.5 thick, rather 
sparsely and strongly echinulate, the pores 2, approximately 
equatorial. 

Telia hypophyllous or somewhat amphigenous, scattered, 
round, 0.I-0.5 mm. across, early naked, pulvinate, chestnut- 
brown, ruptured epidermis inconspicuous; teliospores ellipsoid, 
23-26 by 39-42n, rounded at both ends, moderately constricted 
at the septum; wall cinnamon-brown, thin, I », thickened by a 
colorless umbo at the apex, 3-4, smooth; pedicel colorless, 
cylindric or fusiform-cylindric, 18-24 by 100-150», the wall thin. 
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The species is especially characterized by flattened urediniospores 
and by exceedingly large and inflated pedicels to the telio- 
spores. The type was collected by Professor Holway in Guate- 
mala on Lippia myriocephala Schl. & Cham., on the road _ be- 
tween Quezaltenango and Colomba, Feb. 4, 1917, O, ii, III, 837. 
The host of the Costa Rican collection resembles L. umbellata 


Cav. 


67. PucctntA URBANIANA P. Henn. (on Verbenaceae) 
Valerianodes cayennensis (Vahl) Kuntze (Stachytarpheta 
cayennensis Vahl), Orotina, Dec. 31, 1915, 335. 
A short-cycle rust, very common in tropical America on many 


hosts. 


68. Puccinia permagna Arthur & Holway sp. nov. (on 
V erbenaceae ) 
Lippia myriocephala Schl. & Cham., San José, Jan. 10, 1916, 
fo. 

Pycnia epiphyllous, loosely grouped on yellowish spots 0.4-1.5 
mm. across, noticeable, blackish-brown, subepidermal, conoidal, 
112-128 broad, 55-8oyp high; ostiolar filaments wanting. 

Telia mostly hypophyllous, numerous, single or crowded 
into irregular groups, roundish, large, 1-2.5 mm. across, some- 
what pulvinate, cinnamon-brown, ruptured epidermis inconspicu- 
ous; teliospores broadly ellipsoid, 24-27 by 35-42, rounded at 
both ends, slightly constricted at septum; wall cinnamon-brown, 
thin, 1», thicker above and over pore near septum, 3-6, form- 
ing a hyaline umbo, smooth; pedicel very large and inflated, 20- 
25m in diameter, often somewhat fusiform, four to five times 
length of spore, the wall colorless, thin, I, usually thickened 
next the spore. 

The species has a general resemblance to P. elatipes Arth. & 
Holw., which occurs on the same host in Guatemala, but is with- 
out uredinia. The pycnia are remarkably numerous and con- 
spicuous, being much darker than in P. elatipes. The telial sori 
are also larger than in that species, as are the teliospores and 
especially their pedicels. 

The fungus was found only on fresh shoots coming up from 
stumps of the shrubs cut to make the trail. The growth was very 
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luxuriant and the leaves much larger than on shoots of slower 
growth. Such preference seems to be common for rusts on 


shrubs and trees. 


69. PUCCINIA MITRATA Sydow (on Lamiaceae ) 


Salvia polystachya Ort., San José, Jan. 3, 1916, ii, IIT, 348. 

The species occurs also in Guatemala and southern Mexico. 
The present collection, the only one known from Costa Rica, has 
the characteristic, thick-walled teliospores of the species, which is 
a close relative of P. farinacea. The beginning stages in the 


life cycle are not known. 


70. Puccinia impedita Mains & Holway sp. nov. (on Lamiaceace ) 


Salvia hyptoidis Mart. & Gal., Heredia, Dec. 17, 1915, II, 264; 
San José, Dec. 26, 1915, II, III, 207 (type) ; Orotina, Dec. 
31, 1915, II, 340. 

Salvia occidentalis Sw., Orotina, Dec. 30, 1915, II, 326. 

Salvia tiliaefolia Vahl, Tres Rios near San Jose, Jan. 17, 1916, 
IT, iii, 447. 

Uredinia hypophyllous, scattered, round, 0.1-0.5 mm. across, 
early naked, pulverulent, cinnamon-brown, ruptured epidermis 
evident; urediniospores oblate-sphaeroid, 18-23, broad by 16- 
19 long, or globoid, 16-23 » in diameter; wall cinnamon-brown, 
I-1.5 » thick, moderately echinulate, the pores 2-3, approximately 
equatorial or slightly subequatorial. 

Telia hypophyllous or caulicolous, scattered, on the leaves 
round, 0.2-0.4 mm. in diameter, on the stems crowded or coales- 
cent, 2-12 mm. in length, early naked, pulvinate at first, becom- 
ing pulverulent, blackish-brown, ruptured epidermis inconspicu- 
ous; teliospores broadly ellipsoid, 24-32 by 30-50, rounded at 
both ends, not constricted at septum; wall dark chestnut-brown. 
thick, 3-5, thicker over germ pore as a yellowish umbo, 5-9», 
very finely and inconspicuousiy verrucose; pedicel long, two to 
three times length of spore, the wall usually firm and_ thick, 
1.5-2.5 pm. 

The species is related to P. salviicola Diet. & Holw., where it 
has heretofore been listed, but which is now believed to be a 
more northern form, not reaching to Central America. It also 
resembles P. caulicola Tracy & Gall., but the teliospores are con- 
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siderably broader and more nearly ellipsoid than in that species. 
Uredinia associated with pycnia were found on a collection from 
Porto Rico on Salvia coccinea, appearing like this species, but no 
teliospores were present to make the determination certain. The 
diagnoses for this and the following species were drawn up by 
E. B. Mains. 


71. Puccinia diutina Mains & Holway sp. nov. (on Lamiaceae) 
Salvia Pittieri Brig. (?), slopes of Volcan de Irazu above Car- 
tago, Dec. 23, 1915, O, I, II, III, 290. 


Pycnia epiphyllous, few, noticeable, light brown, subepidermal, 
globoid, 100-190 » in diameter. 

Aecia hypophyllous, crowded on yellowish spots opposite the 
pycnia; peridium white, the margin erose; peridial cells irregu- 
larly rectangular in longitudinal section, 13-20 by 26-50, abutted 
or slightly overlapping, the outer wall 5-13, thick, striate, the 
inner wall 1.5 », closely and finely verrucose ; aeciospores ellipsoid 
or globoid, 19-26 by 27-39; wall colorless, thick, 2.5-5 4, very 
finely and closely verrucose. 

Uredinia amphigenous, scattered, round, small, 0.1I-0.2 mm. in 
diameter, early naked, pulverulent, dark cinnamon- or chestnut- 
brown, the ruptured epidermis rather inconspicuous; uredinio- 
spores oblate-spheroid or globoid, 19-24 » in diameter; wall dark 
chestnut- or light cinnamon-brown above, 2» thick, becoming 
rather abruptly colorless and less than I » thick below, closely and 
finely echinulate, the pores indistinct. 

Telia amphigenous, scattered, round, 0.1-0.2 mm. across, early 
naked, somewhat pulverulent, blackish-brown, ruptured epidermis 
rather inconspicuous ; teliospores broadly ellipsoid, 23-26 by 25- 
33, rounded at both ends, slightly or not constricted at septum ; 
wall dark chestnut-brown, 2-3, thick, occasionally thickened up 
to 5 above, rather closely and coarsely verrucose; pedicel color- 
less, fragile, once to twice length of spore, sometimes attached 
laterally. 

The same species was also collected by Prof. Holway in 
Mexico on Salvia scorodoniaefolia Poir., at Chapala, Sept. 24, 
1899, II, iii, 3493, and at Oaxaca, Oct. 21, 1899, II, IIT, 3698. In 
its teliospores it resembles P. badia somewhat, but in the other 


two spore forms the species is markedly distinct. 
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72. Pucctnta Hyptipis (Curt.) Tracy & Earle (on Lamiaceae) 
Hyptis capitata (L.) Jacq., San Ramon, Jan. 13, 1916, II, gro. 

A common rust of Mexico, West Indies, and the southern 
United States. 


73. Pucctnta Hyptipis-MutTaBILis Mayor (on Lamiaceae) 

Hyptis polystachya H.B.K., Heredia, Dec. 17, 1915, I, II, III, 
269; Orotina, Jan. 1, 1916, I, II, iii, 346; San José, Jan. 10, 
1916, II, 405. 

This species is now first reported from North America. It 
was described from material collected in Colombia, S. A., only 
uredinia and telia being present. The Costa Rican material 
shows aecia, as well as the other forms, which may be thus 
characterized. 

Aecia amphigenous, in crowded groups, I-2.5 mm. across, 
round or nearly so, 0.2-0.5 mm. in diameter; peridium very 
fragile and evanescent, frequently less conspicuous than the rup- 
tured epidermis; peridial cells irregularly cylindric, overlapping, 
the outer wall sometimes tinted, about 3 » thick, smooth, the inner 
wall 3-4,» thick, conspicuously verrucose; aeciospores ellipsoid 
or ovoid, 16-19 by 21-30 p; wall light yellow, 1.5-2 » thick, closely 
and noticeably verrucose. 


74. PUCCINIA FIDELIS Arth. (on Lamiaceae) 
Hyptis lilacina Schiede & Deppe, San José, Dec. 10, 1915, I, II, 
ili, 245. 
The species occurs on the same host also in Guatemala. 


75. PUCCINIA MEDELLINENSIS Mayor (on Lamiaceae) 
Hyptis pectinata Poir., San José, Dec. 26, 1915, I, II, III, 207%. 
Hyptis polystachya H.B.K., road to Volcan de Poas, Jan. 5, 1916, 

II, 373. 

Hyptis suaveolens Poir., Orotina, Dec. 29, 1915, II, 373. 
Hyptis sp., Orotina, Dec. 30, 1915, I, II, iti, 33 


A common long-cycle rust in tropical America. 


76. PuccIntA SARACHAE Mayor (on Solanaceae) 


Sarache jaltomata Schlecht., Volcan de Irazu, Cartago, Dec. 23, 


1915, 28214, 283. 
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A short-cycle species, described from South America, and 
now reported for the first time from North America. The host 
is the yerba mora, common in the gardens of Costa Rica, and 
grown for its edible fruit. The plant much resembles large 


forms of Solanum nigrum. 


77. PucciINIA PITTIERIANA P. Henn. (on Solanaceae ) 
Solanum tuberosum L., Volcan de Irazt, 10,000 feet alt., Cartago, 
Jan. 21, 1916, 455. 

This short-cycle species, the only rust known on the common 
field potato, was first collected by H. Pittier, on Volcan de Irazu, 
September, 1903, and again at La Canada, probably at or near the 
original locality, in October 1904. It has not yet been reported out- 


side the type vicinity. 


78. Puccinta Acnistr Arth. (on Solanaceae ) 
Acnistus arborescens Schl., San José, Dec. 10, 1915, I, 240; 
Heredia, Dec. 17, 1915, O, I, 266; road to Fraijanes, Volcan 
de Poas, Jan. 6, 1916, I, 376; Cartago, Jan. 20, 1916, I, 449. 
A lon 


ported 


g-cycle species, having pycnia, aecia and telia, now first re- 
for North America. The type material came from the 


mountains of Peru, and on the same host. 


79. Puccinia nesodes Arthur & Holway sp. nov. (on 
Scrophulariaceae ) 
Lamourouxia Gutierresii Oerst., road to Fraijanes, Volcan de 
Poas, Jan. 6, 1916, 379; San José, Jan. 11, 1916, 477. 
Lamourouxia viscosa H.B.K., Tres Rios near San José, Dec. 20, 
1915, 275 (type). 

Telia chiefly hypophyllous, more or less confluent in circular 
groups I-6 mm. across, round, 0.I-0.5 mm. in diameter, early 
naked, pulvinate, chestnut-brown, becoming cinereous by germina- 
tion, ruptured epidermis inconspicuous; teliospores obovoid or 
ellipsoid, 13-19 by 26-39», rounded above, rounded or narrowed 
below, slightly constricted at septum; wall cinnamon-brown, thin, 
I-2, thicker above, 3-7 », smooth; pedicel colorless, once or 
twice length of spore. 


This short-cycle species has resemblances to others on the 
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same family of plants, none of which, however, extends into 
Central America. It has smaller spores with less apical thicken- 
ing than P. mexicana D. & H. on Pentstemon. In spore measure- 
ments it is like the northern P. Synthyridis E. & E., on Syn- 
thyris, but has darker and more crowded sori, while from P. 
Seymeriae Burr., on Gerardia and Dasystoma it is distinguished 
by darker and thicker-walled spores. The same species occurs 


in Guatemala on Castilleja. 


So. Puccinia depallens Arthur & Holway sp. nov. (on 
Bign miacede ) 
Pithococtenium muricatum DC. (?), road to Volean de Poas, Jan. 
5, 1916, O, III, 365. 

Pycnia epiphyllous, gregarious on discolored areas 2-3 mm. 
across, light brown becoming dark brown, conspicuous, subcuti- 
cular, lenticular or low conic, 128-160, in diameter, 48-77 p 
high; ostiolar filaments wanting; pycniospores ellipsoid, color- 
less, 2.5 by 3-4 pn. 

Telia hypophyllous, crowded in circles on spots opposite the 
pycnia, early naked, oval, 0.2-0.4 mm. long, compact, light cin- 
namon-brown or cinereous from the germinating spores, rup- 
tured epidermis inconspicuous; teliospores terete, large, 16-27 
by 45-96 », obtuse or rounded at both ends, slightly or not con- 
stricted at the septum, which is more or less oblique; wall color- 
less or slightly tinted, uniformly thin, 1 ~, smooth; pedicel half 
to nearly as long as the spore, colorless, firm, broad, thin-walled. 

A short-cycle rust with quite or nearly colorless teliospores, 
that germinate at maturity. It occurs also in Guatemala on the 
same host. 


81. PucctntA RuELiiAE (B. & Br.) Lagerh. (on Acanthaceae ) 

Blechum Brownei (Sw.) Juss., San José, Jan. 17, 1916, II, 347. 

Justicia sp., Orotina, Dec. 29, 1915, II, 316; Cartago, Jan. 20, 
1916, I, 447. 

A long-cycle rust, cosmopolitan in milder climates, extending 
northward to the next to last tier of states before reaching the 
Canadian line in the Mississippi valley. The form on Blechum 
with which teliospores have only been found in Cuba and Ecua- 
dor, is usually listed under the name P. Blechi Lagerh., and forms 
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on other hosts are quite commonly given under P. lateripes Berk. 
& Rav. Considerable variation exists in the size of the spores, 


generally influenced by the succulency of the host. 


82. Puccinta EtytrariAE P. Henn. (on Acanthaceae) 
Tubiflora squamosa (Jacq.) Kuntze (Elytraria squamosa Lind.), 
Orotina, Dec. 29, 1915, 312. 
A short-cycle rust occurring also in Mexico and Guatemala, as 


well as in South America. 


83. PucciNIaA LATERITIA Berk. & Curt. (on Rubiaceae) 
Borreria ocymoides (Burm.) DC., San José, Dec. 11, 1915, 250; 
same, Dec. 26, 1915, 2990. 
Coccocypselum hirsutum Bartl., hills southwest of Cartago, Dec. 
22, 1915, 279. 
A common short-cycle rust, found on many hosts. The second 


host named is new for the species. 


84. Puccinta PuNcTATA Link (on Rubiaceae) 
Galium uncinatum DC., slopes of Volcan de Irazti above Cartago, 
e Dec. 23, 1915, II, 284. 
A common long-cycle rust, especially well developed in tem- 


perate regions. 


85. PuccINIA ROTUNDATA Diet. (on Carduaceae ) 
Vernonia patens H.B.K., Orotina, Jan. 1, 1916, O, III, 343. 
A short-cycle rust described from South America and now first 
reported from North America. 


86. PuccINIA piIscRETA Jacks. & Holw. (on Carduaceae) 
Vernonia Deppeana Less., San José, Dec. 15, 1915, O, III, 260; 
same, Dec. 27, 1915, O, III, 305; same, Jan. 3, 1916, III, 
363; same, Jan. 10, 1916, III, 406. 
A short-cycle form found also in Guatemala, although the type 
of the species is no. 260, cited above. It is a microform, usually 
occurring on the leaves of terminal shoots from young plants. 
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87. PucciNIA ARTHURIANA Jackson (on Carduaceae) 
Vernonia canescens H.B.K., Volcan de Irazu, Cartago, Dec. 24, 
1915, II, III, 287; San José, Jan. 3, 1916, O. II, III, 360. 

The species is a long-cycle one, without aecia of the aecidioid 
form, and heretofore has only been known from the West Indies. 
It was published in the North American Flora (7:218. 1912) 
under the name Argomyces Vernoniae Arth., and so listed in the 
two reports on the Uredinales of Porto Rico (Mycol. 7: 180. 
1915; and 9:67. 1917), but in order to be uniform in placing 
white-spored forms under the genus Puccinia, it has been given 
another name in recent studies made by Jackson, as that of P. 


Vernoniae Schw., was already in use for another species. 


88. PUCCINIA PRAEALTA Jacks. & Holw. (on Carduaceae) 
Vernonia triflosculosa H.B.K., Heredia, Dec. 17, 1915, II, 262; 
San José, Jan. 10, 1916, II, III, 407; San Ramon, Jan. 13, 
1916, II, 426. 
A long-cycle species, whose initial stage is not known. It 
occurs also in Guatemala on the same host. The sori are deep 


seated and strictly epiphyllous. 


89. PuccINIaA IDONEA Jacks. & Holw. (on Carduaceae ) 
Vernonia triflosculosa H.B.K., San José, Jan. 8, 1916, II, Ig, 
398 ; same, Jan. 18, 1916, IIT, 445. 
The sori of this species, which occurs also in Guatemala, are 


chiefly hypophyllous. Aecia are not yet known. 


go. PUCCINIA PAUPERCULA Arth. (on Carduaceac) 
Elephantopus spicatus Juss., San José, Jan. 3, 1916, 353. 

A short-cycle species occurring also in Mexico and Guatemala. 
It was collected on the same host at San Francisco de Guadalupe, 
by A. Tonduz, July, 1908. This collection was made the basis 
of a new name, P. Elephantopodis-spicati Pat., and a part of the 
type material was kindly transmitted for study by the author of 
it, N. Patouillard. It is found to be identical with the older 


named species. 
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gt. Puccin1a CONOCLINI Seym. (on Carduaceae ) 
Eupatorium pycnocephalum Less., San José, Jan. 11, 1916, II, I, 
409. 
Eupatorium Sinclairi Benth., Heredia, Dec. 17, 1915, II, 263; 
Orotina, Dec. 30, 1915, II, 329; trail to Volcan de Poas, Jan. 
5, 1916, II, III, 375. 
A widespread species of tropical and temperate North Amer- 


ica, whose initial stage is unknown. 


92. Puccinia inermis Jackson & Holway sp. nov. (on 
Carduaceae) * 
Eupatorium sp., El Alto near Cartago, Jan. 16, 1916, II, iii, 434A. 

Uredinia hypophyllous, few, scattered, round, small, 0.2-0.4 
mm. in diameter, early naked, dark cinnamon-brown, pulverulent, 
ruptured epidermis conspicuous; urediniospores greatly com- 
pressed laterally, somewhat flattened beneath, appearing some- 
what reniform seen from the side with pores in optical section, 
30-34 in greatest breadth from pore to pore, 24-26, broad at 
right angles, 23-26 long from hilum to apex; wall cinnamon- 
brown, I-1.5 thick, finely and moderately echinulate, the pores 
2, equatorial at the broadest part. 

Telia in the uredinia broadly ellipsoid, 24-26 by 31-374, 
rounded at both ends, somewhat constricted at septum; wall 
chestnut-brown, uniformly 1.5-2, thick, the pore of lower cell 
usually about half way between septum and pedicel ; pedicel color- 
less, as long as spore, fragile, usually broken off near the spore. 

The general characters of both the urediniospores and telio- 
spores are similar to those of the two Mexican species on Eupa- 
torium, P. inanipes and P. espinosarum, but not identical. 


93. Puccinta SpEGAzzINut DeT. (on Carduaceac) 
Mikania scandens (L.) Willd., Orotina, Dec. 30, 1915, 330; San 
José, Jan. 8, 1916, 304. 
A common, short-cycle species of tropical America. 


94. PuccINIa DoLortis Speg. (on Carduaceae ) 


Erigeron sp., San José, Jan. 10, 1916, 4o7. 
A short-cycle species described from Argentina, S. A., and now 


reported from North America for the first time. 
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95. PUCCINIA EXORNATA Arth. (on Carduaceae) 
Baccharis rhexioides H.B.K., San Ramon, Jan. 13, 1916, II, III, 
423. 
A long-cycle species, having all spore forms, which occurs also 


in Guatemala. 


96. PuccINIA OAXACANA Diet. & Holw. (on Carduaceae) 
Conyza asperifolia (Benth.) Benth. & Hook. f. (Baccharis hir- 
tella DC.), San José, Dec. 10, 1915, I, ii, III, 253; same, Jan. 
10, 1916, I, ii, III, 403; same, Jan. 18, 1916, I, ii, III, 446; 
road to Volcan de Poas, Jan. 5, 1916, II, III, 360. 
A long-cycle rust with all spore forms, occurring also in 


Guatemala and Mexico. 


g7. PucctntA GYMNOLOMIAE Arth. (on Carduaceae) 
Gymnolomia microcephala Less., San José, Dec. 27, 1915, I, III, 
301. 
A long-cycle species, extending northward into Mexico, but 


the initial stage is yet unknown. 


98. Pucctnra Titnonrae Diet. & Holw. (on Carduaceae) 
Tithonia rotundifolia (Mill.) Blake (T. tagetiflora Desf.), trail 
to Volcan de Poas, Jan. 5, 1916, II, III, 369; San Ramon, 
Jan. 13, 1916, II, III, 425. 
A long-cycle rust of Mexico and Guatemala, whose initial stage 


is yet unknown. 


99. Puccini aBrupta Diet. & Holw. (on Carduaceac) 
Viguiera silvatica Klatt, San Ramon, Jan. 13, 1916, II, 424. 
A long-cycle species, very common in Mexico, whose initial 
stage is unknown. It extends into Texas and into the West 


Indies. 


100. Puccinia proba Jackson & Holway sp. nov. (on Carduaceae) 
Zexmenia frutescens villosa (Polak) Blake, San José, Dec. 11, 
1915, II, III, 247; same, Jan. 3, 1916, II, III, 350, 357. 











144 MyYcOoLociIa 


Zexmenia sp., Road to Fraijanes on Volcan de Poas, Jan. 6, 1916, 
II, II, 377. 

Pycnia epiphyllous, few, gregarious, noticeable, subepidermal, 
orange becoming brownish, globose or flask-shaped, 50-65 » broad 
by 50-80 p high. 

Uredinia (primary) epiphyllous, crowded on slightly raised 
spots surrounding the pyenia, or (secondary) chiefly hypophyl- 
lous, scattered, round, small, 0.2-0.4 mm. in diameter, early 
naked, pulverulent, cinnamon-brown, ruptured epidermis, con- 
spicuous ; urediniospores obovoid or broadly ellipsoid, 16-19 by 
20-24; wall colorless or light golden-yellow, I-1.5y, finely and 
moderately echinulate, the pores 2, equatorial. 

Telia chiefly hypophyllous, scattered, round, small, 0.2-0.4 mm. 
in diameter, early naked, pulvinate, chocolate-brown, becoming 
cinereous by germination, ruptured epidermis conspicuous ; telio- 
spores ellipsoid or obovate, 16-20 by 26-34, rounded above, 
rounded or narrowed below, not or slightly constricted at septum ; 
wall (in resting form) chocolate-brown, 2-3 » thick, thicker above 
by a broad lighter colored umbo, 3-7 », uniformly and finely ver- 
rucose, or (in germinating form) cinnamon- or light chestnut- 
brown, I-2, thick, obscurely verrucose above and smooth below ; 
pedicel colorless, once to once and a half length of spore, often 
deciduous. 

The species is a long-cycle one without aecia, and is well marked 
and especially characteristic in having teliospores that are dark 
and thick walled in some sori and light and thinner walled in 
others, the former being in resting condition and the latter ger- 


minating like a leptoform. 


101. Puccinia absicca Jackson & Holway sp. nov. (on 
Carduaceae ) 
Zexmenia frutescens villosa (Polak) Blake, San José, Dec. 10, 
1915, O, III, 230. 

Pycnia epiphyllous, few, gregarious, yellowish or light orange, 
conspicuous, subepidermal, globoid, 30-50 broad. 

Telia epiphyllous, numerous in crowded, orbicular groups sur- 
rounding the pycnia, or in elongated groups on the veins, roundish, 
0.5-0.8 mm. across, somewhat tardily naked, pulverulent, chest- 
nut-brown, surrounding epidermis conspicuous ; teliospores ellip- 
soid, 20-24 by 28-34, rounded at both ends, not or slightly con- 
stricted at the septum; wall cinnamon- to chestnut-brown, 2—-2.5 » 


thick, thicker above, 5-7, moderately verrucose-rugose, often 
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slightly striate, the pore of lower cell near the pedicel; pedicel 
short, fragile, colorless. 

This appears to be the correlated short-cycle form for Puccinia 
proba Jacks. & Holw. Its spore structures are morphologically 


nearly or quite identical with those of that species. 


102. Puccintia OYEDAEAE Mayor (on Carduaceae) 
Oyedaea acuminata (Benth.) Benth. & Hook. f., Tres Rios near 
San José, Dec. 20, 1915, O, I, I, Ill, 274; San José, Jan. 3, 
1916, O, I, II, 356. 

The species was founded on a telial collection from Colombia, 
S. A., the host being an undetermined species of Oyedaea. It 
was classed as one of the Leptopuccinias. Prof. Holway’s col- 
lections, the first for North America, supply all the other stages, 
which may be characterized as follows. 

Pyenia epiphyllous, in small groups, chocolate-brown, conspicu- 
ous, subepidermal, globoid, 112-128» in diameter. 

Aecia epiphyllous, associated with the pyenia in groups 0.3-2 
mm. across, cupulate ; peridium white, erose; peridial cells linear 
oblong, 5-7 by 26-35, abutted, the walls 1.5-2, thick; aecio- 
spores broadly ellipsoid, 23-26 by 26-32; wall yellowish, 3» 
thick, thickening up to 4-7 at apex, closely tuberculate-verru- 
cose. 

Uredinia hypophyllous, scattered, round, 0.1-0.4 mm. across, 
early naked, pulverulent, dark cinnamon-brown, ruptured epi- 
dermis inconspicuous ; urediniospores globoid or broadly ellipsoid, 
23-27 by 26-32 »; wall dark cinnamon-brown, thick, 2.5-3 p, closely 
echinulate, the pores 6-10, scattered. 

Excellent drawings of the long and narrow teliospores are given 
by Mayor (Mem. Soc. Neuch. Sci. Nat. 5:535. 1913). These 
are strongly thickened at the apex, and of a decided brown color, 


becoming nearly or quite colorless below. 
DS ? 


103. Puccinra CALEAE Arth. (on Carduaccae) 


Calea urticifolia ( Mill.) DC., San José, Dec. 10, 1915, ii, III, 243; 
same, Jan. 3, 1916, III, 349; same, O, I, II, 357; Heredia, 
Dec. 17, 1915, II, III, 265; Orotina, Dec. 31, 1915, II, III, 
339. 

A long-cycle rust, occurring also in Guatemala and Mexico. 
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104. Puccin1a FEROX Diet. & Holw. (on Carduaceae) 
Verbesina myriocephala Sch. Bip., San Ramon, Jan. 13, 1916, III, 
418. 
A short-cycle rust, heretofore only known from Mexico. 


105. PuccINIA TAGETICOLA Diet. & Holw. (on Carduaceae ) 
Tagetes filifolia Lag., San José, Dec. 10, 1915, III, 242. 
Tagetes microglossa Benth., San José, Dec. 10, 1915, II, 247. 
A long-cycle rust, found in Mexico, the West Indies, and in 
South America, the initial stage being still unknown. 


106. Puccinta Assintuit DC. (on Carduaceae ) 
Artemisia vulgaris L., in a garden near San José, Dec. 28, 1915, 
II, 308. 
A long-cycle rust, having pycnia, uredinia and telia, very com- 
mon and widely distributed. It has not before been reported on 


this host from North America. 


107. PucciNIA COGNATA Syd. (on Carduaceac ) 
Verbesina turbacensis H.B.K., San Ramon, Jan. 13, 1916, II, 422 
As only uredinia are present, the reference to this species is 
somewhat uncertain, especially as the host has not before been 


recorded for it. 


108. IENDOPHYLLUM CIRCUMSCRIPTUM (Schw.) W. & O. (on 
V itaceae ) 
Cissus sicyoides L. 

A short-cycle species, very common in tropical America on 
various species of Cissus. It was collected at San José, on C. 
sicyoides, in 1911, by A. Tonduz, and a specimen communicated 
by N. Patouillard. 


FORM-SPECIES BELONGING TO AECIDIACEAE 
109. Aecidium albicans Arthur & Holway, sp. nov. (on 
Euphorbiaceae) 


Phyllanthus acuminatus Vahl, San José, Dec. 26, 1915, 294; Oro- 
tina, Dec. 30, 1915, 327 (type). 
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Pycnia hypophyllous, few, associated with small groups of 
aecia, subepidermal, ovoid, 24-48 » broad by 48-67 p high. 

Aecia hypophyllous, rarely in small groups associated with 
pycnia, usually scattered by ones and twos without pycnia, short- 
cylindric, 0.1 mm. or less across, 0.1-0.3 mm. high; peridium 
white, the margin recurved, erose; peridial cells rhombic, 12-13 
by 16-19p, abutted, the walls evenly 1.5-3, thick, the outer one 
smooth, the inner one very finely verrucose; aeciospores angu- 
larly globoid or ellipsoid, 13-16 by 16-194; wall colorless, I-1.5 
thick, finely and closely verrucose. 

Five species of Aecidium have previously been described on 
Phyllanthus, from all of which the present collection apparently 
differs in having the aecia conspicuously scattered. Microscopic 
comparison has been made with A. detritum P. Henn. from Uru- 
guay, and A. favaceum Arth. from Porto Rico, both of which 
have much larger spores. The descriptions of A. Phyllanthi P. 
Henn. from New Guinea, A. phyllanthinum Syd. from Assam, 
and A. luzoniense P. Henn. from the Luzon, appears to be dis- 


tinctive, and unlike any of the American forms. 


110. AECIDIUM TUBULOSUM Pat. & Gaill. (on Solanaceae ) 
Solanum torvum Sw., Orotina, Dec. 31, 1915, 347. 

A common aecial rust of the tropics on Solanum torvum and 
closely related hosts, which according to the observations of 
Whetzel and Olive in Porto Rico doubtless is one stage of the 


grass rust, Puccinia substriata. 


111. Aecidium tenerius Arthur & Holway sp. nov. (on 
Solanaceae ) 
Acnistus arborescens Schlecht., San José, Jan. 3, 1916, 362. 
Aecia hypophyllous, scattered or loosely grouped, round, 0.3-0.8 
mm. across; peridium inconspicuous, usually hidden by the per- 
sistent epidermis, or evanescent; peridial cells long and narrow 
in side view, often becoming curved, 5-9 by 29-48 n, the outer 
and inner walls quite thin, the inner very finely and inconspicu- 
ously verrucose; aeciospores globoid or ellipsoid, 19-23 by 24- 
32; wall colorless, 2-2.5 » thick, frequently slightly thicker both 
above and below, inconspicuously verrucose, appearing smooth 
when wet. 


The delicate peridium gives a very different appearance to this 
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rust than is presented by the aecia of Puccinia Acnisti Arth., 
found on the same host about in the same region. The habit also 
differs from A. solanitum Speg., which appears like a systemic 


form. 


112. AECIDIUM ABSCEDENS Arth. (on Rubiaceae) 
Randia aculeata L., San José, Dec. 15, 1915, 258. 
This apparently heteroecious species has heretofore only been 


known from Porto Rico (Mycol. 7: 315. 1915). 


113. Aecidium ampliatum Jackson & Holway sp. nov. (on 
Carduaceae ) 
Eupatorium sp., El Alto near Cartago, Jan. 16, 1916, 434. 

Pycnia epiphyllous, gregarious, conspicuous, yellowish becom- 
ing orange, subepidermal, globoid or flask-shaped, 80-100, 
broad ; ostiolar filaments short. 

Aecia hypophyllous, crowded on yellowish spots 2-8 mm. across, 
opposite the pycnia, cupulate; peridium strongly recurved, lace- 
rate; peridial cells rhomboidal, 21-23 by 42-45 ,, considerably 
overlapping, the outer wall 2.5-3 thick, smooth, the inner wall 
3.5-4.5 thick, prominently rugose-verrucose; aeciospores glo- 
90id or broadly ellipsoid, 23-27 by 27—30,; wall colorless, thin, 
boid I lly ell 1, 23-27 by 27-30; ll colorl thin 
Ip, very finely and closely verrucose. 

It can not be predicted whether this form is the aecium of an 


autoecious or heteroecious species. 


114. Uredo Arundinellae Arthur & Holway sp. nov. (on Poaceae) 


Arundinella Deppeana Nees, San Ramon, Jan. 14, 1916, 431. 

Uredinia hypophyllous, scattered, oval or oblong, minute, 0.1- 
0.3 mm. long, early naked, pulverulent, cinnamon-brown, rup- 
tured epidermis evident ; urediniospores broadly ellipsoid, globoid 
or obovoid, 26-29 by 27—37 »; wall cinnamon-brown, thin, I-1.5 p, 
moderately echinulate, the pores usually 3, sometimes 2 or 4, equa- 
torial. 

Morphologically the species is similar to P. Arundinariae, but 
the urediniospores are somewhat larger, and with a much thinner 
wall. The pores are also more variable in number. As the 
hosts are only distantly related it is quite certain that the two 
rusts are only superficially associated. 
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115. Uredo americana ( Mass.) comb. nov. (on Orchidaceae) 


Cattleya Dowiana Bat. 

This rust occurred on plants brought to the Kew conserva- 
tories from Costa Rica. The record was made in the Kew Bul- 
letin for 1906, page 40, where it says that “only a small patch of 
rust was present on one leaf when the plant was received from 
Costa Rica, but this has continued to increase in size, and the 


’ 


falling spores have also inoculated other leaves.” Upon applica- 
tion to the Kew Herbarium, a generous portion of the specimen 
preserved there was sent me on Oct. I1, 1915. The specimen 
bears the date “1899.” I was unable, however, to find any rust 
upon the part submitted. 

The writer has already recorded (Science 40:935. 1914) his 
belief that the assignment of this and similar Orchidaceous rusts 
to the genus Hemileia is not well founded. The opinion is shared 
with other uredinologists (Sydow, Monog. Ured. 3:221. 1914) 
that the description of teliospores made by Massee applies rather 
to over-mature urediniospores. The distinctive characters of 
the genus Hemileia of agglutinated pedicels and one-sided, dorsi- 
ventral urediniospores, the ventral side being smooth, are lacking 
among these orchid rusts. Moreover, it is difficult to believe 
that families of hosts so widely separated as the monocotyledo- 
nous Orchidaceae and the dicotyledonous Rubiaceae would bear 
closely related species of rusts of a restricted generic form. For 
these reasons this rust, which has heretofore been called Hemileia 
americana Mass. (Gard. Chron. III. 38:153. 1905) is trans- 
ferred to the genus Uredo. 

There are reasons for believing that Orchidaceous rusts of this 
character are to be associated with certain rusts of the Polypodia- 
ceae, represented by Uredo superficialis (Speg.) DeT., and U. 
Gymnogrammes P. Henn. They have the same peculiar forma- 
tion of uredinia, the sori being tufted hyphae protruding through 
the stomata, and are likely to divulge the same general charac- 
teristics of the teliospore. Teliospores of the fern rusts have 
been found which are of the general Puccinia-form. Massee’s 
view that the teliospores of the orchid rusts are of the Uromyces- 


form can safely be ignored. If these characters can be fully 
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established by further collections and study, the two groups of 


rusts should be given independent generic rank. 


116. UrEpo MACULANS Pat. & Gaill. (on Amaranthaceae) 
Achyranthes sp., Alajuela, Jan. 7, 1916, 382. 

This is the first record of the species for North America. It 
has recently been collected in Panama, however, on 4. Williamsii 
Standley, March 6, 1913, by E. Bethel. The species was 
originally described from Venezuela (Bull. Soc. Myc. Fr. 4:98. 


1888), and is also known from Ecuador. 


117. Urepo HAMELIAE Arth. (on Rubiaceae) 
Hamelia erecta Jacq., San José, Jan. 8, 1916, 390. 
Heretofore the species has only been known from two collec- 
tions from Porto Rico (Mycol. 8:23. 1916; and 9:95. 1917). 


118. Uredo suspecta Jackson & Holway sp. nov. (on Carduaceae) 
Eupatorium daleoides (DC.) Hemsl. (?), Cartago, Jan. 20, 1916, 
448. 

Uredinia hypophyllous, few, gregarious or scattered, dark cin- 
namon-brown, ruptured epidermis conspicuous; urediniospores 
ellipsoid or obovoid, 26-29 by 30-35; wall dark cinnamon- 
brown, 2-2.5 » thick, echinulate, the pores 2, equatorial. 

This uredinial form doubtless belongs to some species of Puc- 
cinia, It is much like P. Clinopodii, but has much larger spores 
with thicker walls. No telia on a smooth-leaved Eupatorium 
similar to the host in hand, which could belong with such a form, 
have yet been seen. 

INDEX TO UREDINALES 


New or newly combined names are in bold-faced type 


Aecidiolum Hydrocotyles, 63 Aecidium solanitum, 111 

Aecidium abscedens, 112 tenerius, 111 
albicans, 109 tubulosum, 110 
ampliatum, 113 Alveolaria Cordiae, 15 
crotalariicola, 31 Argomyces Vernoniae, 87 
detritum, 109 Calliospora Diphysae, 20 
favaceum, 109 Cerotelium Fici, 7 
luzoniense, 109 Chrysocelis Lupini, 6 
Phyllanthi, 109 Cionothrix praelonga, 14 


phyllanthinum, 109 Coleosporium Elephantopodis, 3 
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Coleosporium Eupatorii, 4 
Ipomoeae, 1 
Verbesinae, 5 
Viburni, 2 
Cronartium coleosporioides, 12 
Wilsonianum, 13 
Endophyllum circumscriptum, 108 
Hemileia americana, 115 
Phakopsora Crotalariae, 31 
Vitis, 8 
Prospodium Amphilophii, 22 
appendiculatum, 21 
Lippiae, 24 
tuberculatum, 23 
Puccinia abrupta, 99 
absicca, 101 
Absinthii, 106 
Acnisti, 78, 111 
angustatoides, 51 
Anodae, 58 
Arechavelatae, 


wm 
nm 


Arenariae, 54 
Arthuriana, 87 
Arundinariae, 114 
badia, 71 
Blechi, 81 

Caleae, 103 

canaliculata, 50 

caulicola, 70 

Cenchri, 47 

Clinopodii, 118 

cognata, 107 

Conoclini, 91 

consobrina, 51 

crassipes, 64 

depallens, 80 

detonsa, 54 

discreta, 86 

diutina, 71 

dochmia, 46 

doloris, 94 

elatipes, 66, 68 
Elephantopodis-spicati, 90 
Elytrariae, 82 
espinosarum, 92 

exornata, 95 


farinacea, 69 


ferox, 104 


Puccinia fidelis, 74 
filopes, 59 
Fuchsiae, 61 
fumosa, 62 
Gouaniae, 56 
Gymnolomiae, 97 
heterospora, 57, 58 
Hydrocotyles, 63 
Hyptidis, 72 
Hyptidis-mutabilis, 73 
idonea, 89 
impedita, 70 
inanipes, 92 
inanipes, 92 
inermis, 92 
Lantanae, 65 
lateripes, 81 
lateritia, 83 
medellinensis, 75 
mexicana, 79 
mitrata, 69 
nesodes, 79 
oaxacana, 96 
Oyedaeae, 102 
Pallor, 52 
paupercula, 90 
permagna, 68 
Pittieriana, 77 
Polygoni-amphibii, 53 
praealta, 88 
proba, 100, 101 
punctata, 84 
purpurea, 49 
rotundata, 85 
Ruelliae, 81 
salviicola, 70 
Sarachae, 76 
Seymeriae, 79 
Spegazzinii, 93 
substriata, 110 
Synthyridis, 79 
tageticola, 105 
Tithoniae, 98 
Urbaniana, 67 
venustula, 48 
Vernoniae, 87 
Violae, 60 

Ravenelia echinata, 18 
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Ravenelia ectypa, 18 
Humphreyana, 19 
Ingae, 16 
Mimosae-albidae, 17 

Sphenospora pallida, 25 

Spirechina Loeseneriana, 10 
Pittieriana, 11 
Rubi, 9 

Uredo americana, 115 
Arundinellae, 114 
Gymnogrammes, 115 
Hameliae, 117 
maculans, 116 
ochraceo-flavus, 11 
superficialis, 115 
suspecta, 118 
Theresae, 31 
venustula, 48 

Uromyces appendiculatus, 2 
3identis, 43 
bidenticola, 42, 43, 44 


Celosiae, 28 


Host 


Acanthaceae, 38, 81, 82 
Achyranthes Williamsii, 116 
Acnistus arborescens, 78, 141 
Amaranthaceae, 28, 116 
Amaryllidaceae, 52 
Ammiaceae, 63 
Andropogon brevifolius, 48 
Anoda acerifolia, 58 
hastata, 58 
Ardisia compressa, 36 
Artemisia vulgaris, 106 
Artocarpaceae, 7 
Arundinella Deppeana, 114 
Baccharis hirtella, 96 
rhexioides. 95 
Bauhinia inermis, 33 
Bidens tereticaulis antiguensis, 42 
sp. 43 
Bignoniaceae, 21, 22, 80 
Blechum Brownei, 81 
Bomaria acutifolia, 52 
Borreria ocymoides, 83 
Buettneria carthaginensis, 59 
lateralis, 59 
Caesalpiniaceae, 19 


Uromyces Cestri, 37 
Cestri var. maculans, 37 
cestricola, 37 
Cologaniae, 34 
columbianus, 41 
Commelinae, 27 
cucullatus, 45 
decoratus, 31 
Eragrostidis, 26 
guatemalensis, 33 
Hariotanus, 38 
Hellerianus, 39 
Indigoferae, 32 
maculans, 37 
marginatus, 36 
mexicanus, 30 
Montanoae, 44 
Myrsines, 36 
Pittierianus, 11 
pressus, 40 
proeminens, 35 


venustus, 37 


INDEX 


Calea urticifolia, 163 

Calliandra gracilis, 18 

Caprifoliaceae, 2 

Cardiospermum grandiflorum, 55 

Carduaceae, 3, 4, 5, 14, 40, 41, 42, 43, 
44, 45, 85, 86, 87, 88, 89, 90, 91, 92, 
93, 94, 95, 96, 97, 98, 99, 100, 101, 
102, 103, 104, 105, 106, 107, 113, 118 

Caryophyllaceae, 54 

Castilleja tenuiflora ?,12 

Cattleya Dowiana, 115 

Cayaponia attenuata, 39 

Cenchrus echinatus, 47 

Cestrum nocturnum, 37 

Chamaesyce hypericifolia, 35 

Cissus rhombifolia, 13 
sicyoides, 108 

Coccocypselum hirsutum, 83 

Cologania pulchella, 34 

Commelina longicaulis, 27 
nudiflora, 27 

Commelinaceae, 27 

Convolvulaceae, 1, 64 

Conyza asperifolia, 96 

Cordia ferruginea, 15 
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Crotalaria juncea 31 
vitellina, 31 
Cucurbitaceae, 39 
Cyperaceae, 50, 51 
Cyperus ferax, 50 
Desmodium uncinatum, 30 
Dichromena radicans, 50 
Diphysa robinoides, 20 
Ehretiaceae, 15 
Elephantopus hypomalacus, 3 
spicatus, 90 
Elytraria squamosa, 82 
Eragrostis limbata, 26 
Erigeron sp., 94 
Eupatorium collinum, 4 
daleoides, 14, 118 
odoratum, 14 
Oerstedianum, 4 
pycnocephalum, 91 
Sinclairi, 91 
sp., 92, 113 


Euphorbiaceae, 35, 109 


Fabaceae, 6, 20, 29, 30, 31, 32, 33, 


Ficus sp., 7 

Frangulaceae, 56 

Galium uncinatum, 84 

Gouania polygama, 56 
tomentosa, 56 

Gymnolomia microcephala, 97 

Hamelia erecta, 117 

Hydrocotyle mexicana, 63 
umbellata, 63 


Hyptis capitata, 


N 
te 


lilacina, 74 

pectinata, 75 

polystachya, 73, 75 

suaveolens, 75 
Indigofera mucronata, 32 
Inga leptopoda, 16 
Ipomoea hederacea, 1 

purga, 1, 64 

trifida, 64 
Tresine calea, 28 


Justicia sp., 81 


Lamiaceae, 69, 70, 71, 72, 73, 74, 75 


Lamourouxia Gutierrezii, 79 
viscosa, 79 
Lantana Camara, 23, 65 


hispida, 65 


Costa RIca 


Lippia myriocephala, 24, 66, 68 
umbellata, 66 
Loeselia sp., 62 
Lopezia hirsuta, 61 
Lupinus Clarkei, 6 
Malvaceae, 57, 58 
Malvaviscus arboreus, 57 
Meibomia uncinata, 30 
Melanthera aspera, 41 
Mikania scandens, 93 
Mimosa albida, 17 
Mimosaceae, 16, 17, 18 
Montanoa dumicola, 44 
Pittieri, 44 
Muhlenbergia tenella, 46 
Myrsinaceae, 36 
Onagraceae, 61 
Orchidaceae, 115 
Oyedaea acuminata, 102 
Persicaria punctata, 53 
Pharbitis hederacea, 1 
Phaseolus truxillensis, 29 
Phyllanthus acuminatus, 109 
Pithecoctenium muricatum, 22, 80 
Poaceae, 26, 46, 47, 48, 49, 114 
Poinciana pulcherrima, 19 
Polemoniaceae, 62 
Polygonaceae, 53 
Polygonum punctatum, 53 
Randia aculeata, 112 
Rosaceae, 9, 10, 11 
Rubiaceae, 83, 84, 112, 117 
Rubus adenotrichos, 11 
trichomallus, 9, 10 
Rynchospora corymbosa, 51 
polyphylla, 51 
Salvia coccinea, 70 
hyptoidis, 70 
occidentalis, 70 
Pittieri?, 71 
polystachya, 69 
scorodoniaefolia, 71 
tiliaefolia, 70 
Sapindaceae, 55 
Sarache jaltomata, 76 
Scrophulariaceae, 12, 79 
Smilaceae, 25 
Smilax sp., 25 


Solanaceae, 37, 76, 77, 78, 110, 111 
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Solanum torvum, 110 
tuberosum, 77 

Sorghum sp., 49 

Stachytarpheta cayennensis, 67 

Stellaria ovata, 54 

Stenolobium Stans, 21 

Sterculiaceae, 59 

Tagetes filifolia, 105 
microglossa, 105 

Tecoma Stans, 21 

Thyrsacanthus strictus, 38 

Tithonia rotundifolia, 98 
tagetiflora, 98 

Tubiflora squamosa, 82 

Valerianodes cayennensis, 67 


Verbenaceae, 23, 24, 65, 66, 67, 68 
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Verbesina myriocephala, 5, 104 
nicaraguensis, 5 
turbacensis, 107 

Vernonia canescens, 87 
Deppeana, 40, 86 
patens, 85 
triflosculosa, 88, 89 

Viburnum sp., 2 

Viguiera silvatica, 99 

Viola nannei, 60 

Violaceae, 60 

Vitaceae, 8, 13, 108 

Vitis sp., 8 

Zexmenia aurantiaca, 45 


frutescens villosa, 100, 101 














CONIDIAL FORMATION IN SPHAERONEMA 
FIMBRIATUM'* 


S. G. LEHMAN? 
(WitTH PLATE 7, CONTAINING i9 FIGURES) 


During the past two years, a study has been made of the 
morphology and development of Sphacronema fimbriatum (Ellis 
& Hark.) Sacc., a fungus causing a black-rot disease of the 
sweet potato (/pomoea batatas). This organism is known to 
give rise to propagative bodies of several types, one of which is 
designated as hyaline conidia, another as olive conidia. The ac- 
counts by previous investigators are not entirely concordant, and 
certain of them appear to inadequately describe and interpret the 
formation of these structures. The purpose of this paper is, 
therefore, to set forth in detail the manner of formation of these 
two types of conidia and to compare these structures with the 
so-called endoconidia of Thielavia basicola Zopf. 

While it is entirely beyond the scope of this article to review 
the literature on endoconidial formation in fungi, a proper under- 
standing of the present problem necessitates a summary of the 
most important investigations on Sphaeronema and Thielavia. 
According to the account of Halsted and Fairchild (1), who first 
made a detailed study of Sphaeronema fimbriatum, the proto- 
plast of the conidiophore which produces hyaline conidia rup- 
tures or absorbs the apical wall of the conidiophore. A septum 
is then formed below the mouth of the conidiophore, thus cutting 
off the end of the protoplast to form a conidium. This conidium 
is pushed beyond the mouth of the conidiophore by growth of 

1 This paper is taken from a thesis presented to the North Carolina State 
College of Agriculture and Engineering in partial fulfilment of the require- 
ments for the degree of Master of Arts. 

2 The writer is greatly indebted to Dr. F. A. Wolf for many helpful sug- 


gestions during the progress of the work and for aid in preparing the manu- 
script. 
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the protoplast behind it, and a number of other conidia are 
formed successively in the same manner. The mode of forma- 
tion of the olive conidia differs from that of the hyaline conidia 
only in that they are not produced so rapidly, and in such other 
respects as are made necessary by differences in size and shape 
of the conidia. 

Taubenhaus (2), in his studies of sweet potato black rots, 
states that spore formation in Sphaeronema fimbriatum resembles 
that in Thielavia in that “the spores are borne within the sheath 
of a terminal cell, and these are pushed out from within.” 

Concerning the manner of spore formation in Thielavia basi- 
cola, Zopf (3) states that the conidia of Thielavia basicola are 
formed in acropetal succession on short, several-celled conidio- 
phores. The wall of each conidium becomes differentiated into 
two lamellae, the inner of which becomes the lateral wall of the 
conidium and the outer, the sheath out of which the conidia pass 
successively. 

Gilbert (5) differing from Zopf’s view, applies the term “ endo- 


, 


conidia” to the spores of Thielavia basicola which “ originate 
within the terminal cell and are not formed by its direct 
septation.” 

Brierley’s (4) conclusions from a study of conidial formation 
in Thielavia basicola are at variance with both of these accounts. 
He affirms that the conidia are not formed endosporously within 
an endoconidial cell, but are acrogenously abjointed from the 
conidiophore. The first conidium is then liberated by a tan- 
gential splitting of its walls, which thus become differentiated into 
an outer closed sheath and an internal spore membrane. This 
outer sheath then ruptures, freeing the first conidium. Conidia 
subsequently produced are formed in the rear of the first in a 
manner in all respects like that of the first. Brierley further 
states that the process of conidial formation as he has described 


. 


it for Thielavia, is probably that of all other “endoconidia” in 
fungi. 
METHODS 
In order to facilitate the observations recorded in this study, 


Sphaeronema fimbriatum was grown upon various substrata. 
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For part of the work, the fungus was grown on both cooked and 
uncooked sweet potato tissue for periods varying from thirty-six 
hours to six days. Material was then fixed in weak chromo- 
acetic: solution (Schaffner’s formula), dehydrated, imbedded in 
paraffin, sectioned 3 to 5, thick and stained either with Flem- 
ming’s triple stain or Haidenhain’s iron-alum haematoxylon. 
Mycelial mats grown on sterilized cornmeal as a substratum were 
likewise fixed, sectioned, and stained. For the study of living 
specimens, material grown on a substratum of 10 gr. wheat flour 
and 40 c.c. of water was especially favorable because of the 
unusually large size of the conidiophores. Very good differ- 
entiation was obtained when living conidiophores were stained 
for a few minutes in a one per cent. solution of safranin in fifty 
per cent. alcohol. Many observations were also made on living 
unstained material. The course of development of the two types 
of sporophores was followed by observations on the fungus cul- 


tured in Van Tieghem cells. 


THE CONIDIOPHORE 


Short spore-bearing branches, termed by Halsted and Fair- 
child (1) the primary sporophores, arise in great numbers from 
both aerial and subsurface hyphae. These primary sporophores 
are produced singly or in clusters of as many as six. When 
formed in clusters, the younger sporophore arises in order from 
a basal cell of the next older (Fig. 2). These structures are 
typically somewhat fusiform and usually consist of a basal por- 
tion of one to four short, more or less barrel-shaped cells with a 
long, tapering terminal cell which gives rise to the hyaline conidia. 
The primary sporophores vary in length, for the most part, from 
70 to 100m and measure 4.5 to 6.5, at the thickest place. The 
terminal cell of the primary sporophore is herein designated the 
conidiophore. The conidiophore commonly has a length equal to 
or greater than one half the total length of the primary sporo- 
phore and the tip is usually narrower by I to 1.5m than the 


bulbous basal portion. 
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CONIDIAL FORMATION 


At the initiation of the formation of the hyaline conidia, the 
distal end of the conidiophore is filled with protoplasm of a high 
refractive index, and contains a number of oil globules (Fig. 11) 
and sometimes small vacuoles. The basal portion may be oc- 
cupied by a large vacuole surrounded by a thin layer of cyto- 
plasm (Fig. 11). Shortly after a conidiophore has reached 
mature size, examination with great magnification (X 2270) 
shows that its apical portion contains a fully formed conidium 
which has a distinct wall. This conidium is separated from the 
protoplast and wall of the conidiophore by a distinct line in such 
a manner that the wall of the conidiophore appears as a closed 
sheath about the conidium (Figs. 8, 9). This line of sepa- 
ration is visible when living specimens have been stained with 
safranin and the protoplast has been slightly plasmolyzed. When 
preparations are made in this manner, the protoplast takes the 
stain and the wall of the conidium and of the conidiophore 
remains clear. When the protoplast has not been plasmolyzed, 
however, the lateral conidial wall is pressed so closely against its 
sheath as to make the line of separation entirely invisible (Fig. 
10). However, the line delimiting the basal wall of the conidium 
from the wall clothing the end of the protoplast of the coni- 
diophore can at this time be discerned plainly. At each end of 
this line, a wedge-shaped opening caused by the convexity of the 
end of the protoplast and of the opposed newly formed conidium, 
is clearly seen. The size of this space depends upon the pressure 
exerted by the growing protoplast against the conidium above. 
When the pressure is great, the end of the protoplast is flattened 
against that of the conidium and the wedge-shaped space reduced 
(Fig. 8-10). In case the line separating the conidium from its 
sheath was visible, it is represented by a solid line (Figs. 8-10), 
otherwise, by a broken line. Other conidiophores are not un- 
commonly found whose distal ends contain a second fully formed 
conidium just below the first (Fig. 8). No more than two 
conidia within the sheath, however, have been observed. Careful 
examination of the free end of the sheath containing these conidia 


(Figs. 8, 9) shows that it is still intact and that the two conidia 
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have been formed acrogenously within the closed cell. The wall 
of the conidium is nearly, if not fully, as thick as that of the 
sheath surrounding it. This sheath does not appear thinner than 
the wall of the apical portion of the conidiophore before conidia 
had formed within it, nor yet less thick than the wall of the 
basal portion of the conidiophore. 

After the formation of the second conidium within the conidio- 
phore, or sometimes after the formation of the first, the apex of 
the sheath is dissolved and the conidia within are pushed out by 
growth of the protoplast behind them (Figs. 3, 5, 10). The fact 
that the opening at the end of the sheath is always bounded by a 
smooth line indicates that the tip has been dissolved; for if it 
were forcibly ruptured, the end should appear torn and broken. 
As soon as the protoplast has sufficiently elongated (Fig. 4), the 
next conidium is delimited and pushed out by continued growth 
of the protoplast. This process is repeated a great many times 
in succession, so that the acrogenously formed conidia appear in 
long chains (Fig. 1). Chains of as many as fifty-nine conidia 
have been observed. These conidia are hyaline, elongated, and 
have rounded, or often very angular ends (Figs. 1, 3 and 5). 
They may have a uniformly hyaline content with a single vacuole 
at each end, or the ends may be filled with granular protoplasm, 
leaving a clear zone at the middle. When the protoplasm at the 
ends is granular, numerous oil droplets can be seen within it. 
These conidia sometimes burst upon being put into water, where- 
upon the granules exhibit a Brownian movement. This has often 
been noted within unbroken conidia. The diameter of conidia 
produced by the same conidiophore is very uniform, but con- 
siderable variation in length obtains. The first conidia produced 
are longest, the last are shortest and the intermediate ones inter- 
grade between the two extremes. 

The method of spore formation by which the olive conidia 
arise, differs in certain particulars from that of the hyaline 
conidia. The conidiophore is typically short and unicellular as 
shown in Figs. 13, 14, and 16. There are those, however, whose 


length is equal to that of the primary sporophores (Fig. 17) and 


they may resemble these in shape. When the conidiophore 
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is fully developed, the first evidence of conidial formation con- 
sists in the dissolution of its apical wall. This is followed by the 
protrusion of the protoplast (Fig. 14) which is surrounded by a 
thin membrane. The protoplast enlarges greatly and becomes 
more or less pyriform with the narrow portion fitting as a plug 
into the mouth of the conidiophore (Fig. 15-17). Meanwhile, 
a septum delimiting the first pear-shaped conidium is being 
formed a short distance back of the mouth. The continued 
growth of the protoplast behind this conidium forces it beyond 
the mouth of the conidiophore. The apical portion of the en- 
larging protoplast then becomes delimited, forming the second 
conidium in a manner entirely similar to the first. 

Olive conidia vary greatly in size and shape (Figs. 13, 15-17). 
In case formation progresses rapidly so that each conidium is 
pushed beyond the mouth of the conidiophore before its wall 
thickens, pressure within the conidium causes it to assume an 
elliptical shape. On the contrary, when conidial formation is less 
rapid, and the wall of a conidium becomes rigid before it is 
entirely without the conidiophore, its original pyriform shape is 
retained. 

When first formed, these conidia are hyaline, but within 48 
hours become olive-brown. They have a granular protoplasm 
having a varying number of oil droplets, the reserve food (Figs. 
15,17). As the conidia become older, the brown wall becomes 
thick and resistant (Figs. 18, 19). When these are placed in 50 
per cent. sulphuric acid solution, the outer heavy wall bursts 
and a very thin, hyaline-walled vesicle slips out. Within a few 
moments this ruptures, liberating the protoplasmic contents. 
Most olive conidia range in size from 12 to 16 by 8 to I2p, a 
few being larger or smaller. In old cultures the smaller conidia 
predominate. 

DiIscussION 

Upon comparing the account of conidial formation given above 
with that for Thielavia basicola by Brierley (4), certain essen- 
tial points of difference can be noted: 

1. If the first conidium of Sphaeronema fimbriatum were pro- 
duced, as in Thielavia, by direct septation of the conidiophore and 











LEHMAN: CONIDIAL FORMATION IN SPHAERONEMA 161 


subsequently liberated by a tangential splitting of its walls to 
form an outer sheath, the thickness of the sheath, as well as of 
the wall of the conidium, should be half that of the wall of the 
conidiophore before conidial formation. Instead of this, one 
finds that the wall of the conidium is nearly, if not quite, as 
thick as that of the sheath surrounding it. The sheath does not 
appear thinner than the apical wall of the conidiophore before 
conidia formed within it, nor less thick than that of the basal 
portion of this cell (Figs. 8-11). 

2. It is clearly seen from Figs. 8-11 that the end of the proto- 
plast of the conidiophore is not naked but protected by a wall 
fully as thick as that about the conidium above it. It is believed 
that this wall extends for some distance back from the tip. In 
Fig. 6, at (b), the wall of the protoplast is clearly separated 
from the sheath. At (c) the wall presses so closely to the sheath 
that the line of separation cannot be distinguished although they 
appear separate again at (a) fora short distance. In Fig. 7, the 
protoplast is seen to have grown beyond the sheath for a con- 
siderable distance without having formed conidia. It is invested 
with a delicate wall which is separated from the sheath for almost 
one-half the length of the conidiophore. The fact that this proto- 
plast clothes itself with a wall for a distance from its tip greater 
than the length of a conidium indicates that the conidia are not 
formed by direct septation of the conidiophoré and that the 
sheath takes no part in the formation of the conidial wall. The 
septum cutting off each conidium must arise from the new wal! 
with which the protoplast invests itself and not directly from the 
wall of the conidiophore. 

3. In several instances conidia, as illustrated in Fig. 12, have 
been observed which had germinated prior to escape from the 
conidiophore. This indicates that conidia mature while still 
wholly within the sheath. 

On the basis of the evidence presented and discussed above, 
in which conidial formation for Sphaeronema seems to differ 
from Thielavia, the first and often the second, hyaline conidium 
in a series can properly be regarded as an endoconidium. It is 


clearly delimited within a closed cell whose wall remains intact 
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until the conidium has reached maturity. However, conidia pro- 
duced subsequently to the second, cannot be regarded as endo- 
conidia, for while they are formed within a sheath, this sheath is 
open at the tip. In true endospore formation, the spores are 
delimited within a closed cell, although the spore walls may not 
develop until after escape of the spore masses. 

It is apparent that the olive conidia are not endospores. They 
are formed by the swelling of the protoplast beyond the opening 
at the tip of the conidiophore and are not separated from the 


protoplast until the conidium has reached mature size. 


SUMMARY 


1. A study has been made of the formation of the hyaline and the olive- 
brown conidia of Sphaeronema fimbriatum. 

2. Contrary to Brierley’s anticipations, the process of conidial formation 
in Sphaeronema differs in certain particulars from that in Thielavia. 

3. In the formation of the first conidium, the distal end of the protoplast 
of the conidiophore invests itself with a new wall and separates as a conidium. 

4. This conidium is liberated by dissolution of the tip of the conidiophore. 

5. Often a second conidium is formed in the same manner as the first and 
before dissolution of the tip of the conidiophore. 

6. The first two conidia should be regarded as endoconidia 

7. Conidia produced subsequently to the second are not endoconidia. 

8. Olive-brown conidia are not produced endosporously. 

State COLLEGE, 

West RaceicuH, N. C. 
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EXPLANATION OF PLATE 7 
All the drawings were outlined and as many as possible of the details put 
in with the aid of a camera lucida. <A different magnification was used for each 
of the following groups of figures: 1; 2, 13; 3-7, 14-17; 8-12. The reduced 
magnification can easily be calculated from the scale given with each group. 
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Fig. 1. Conidiophore producing hyaline conidia. 

Fig. 2. Cluster of three conidiophores producing hyaline conidia. 

Figs. 3 and 5. Conidiophores with hyaline conidia escaping. 

Fig. 4. Conidiophore out of which all conidia have been forced by growth 
of the protoplast behind them preparatory to formation of other conidia. 

Figs. 6 and 7. Conidiophores. See text for explanation. 

Fig. 8. Distal end of a conidiophore showing two fully formed conidia 
within the unbroken sheath. 

Fig. 9. Similar to Fig. 8, but showing only one conidium within the 
sheath. 
; Fig. 10. The tip of the conidiophore has been dissolved and the first- 
formed conidium is being slowly shoved out by growth of the protoplast be- 


t 


ind it. 





Fig. 11. Conidiophore shortly before formation of the first conidium. 
Fig. 12. Conidium germinating while still within its sheath. 

Fig. 13. Group of conidiophores producing olive conidia. 

Fi 


grows out to form the first olive conidium. 





14. Higher magnification of Fig. 13 (a) showing how the protoplast 


Fig. 15. Chain of olive conidia showing variation in shape and size and 
how each conidium is delimited by a wall below the mouth of the conidiophore. 

Fig. 16. Conidiophore with an olive conidium plugging its mouth. 

Fig. 17 An unusually long conidiophore of this type. The conidium is 
completely delimited but has not assumed its final shape. 

Figs. 18, 19. Olive conidia with thick walls characteristic of mature 


spore s 














NOTES ON NEW SPECIES OF FUNGI FROM 
VARIOUS LOCALITIES—II 


CHARLES E, FAIRMAN 


1. Phoma verbascicarpa sp. nov. 


Pyenidia scattered or gregarious, erumpent, superficial, globose 
or oblong, centrally ostiolate by a minute pore, black, small, 
about 75, in diameter, filled with minute continuous, rounded or 
ellipsoid sporules; spores hyaline, 3-4 2-3; basidia not seen. 

On fruit capsules of Verbascum Blattaria L., Orient, N. Y., 


March, 1915, Roy Latham. 


2. Phomopsis ericaceana sp. nov. 


Pycnidia immersed then erumpent, black, minute; spores 
simple, oblong-fusoid, with one minute oil drop in each end, 
hyaline, 7-10 X 2; basidia slender, curved or straight, hyaline, 
12-14 X 2p. 

On dead branches of cultivated Azalea mollis, Lyndonville, N. 
Y., May, 1916, Charles E. Fairman. 


3. Sphaeropsis wistariana sp. nov. 

Pyenidia immersed in the inner bark in clusters of 1-3, then 
erumpent, numerous, minute, black ; spores arising from hyaline 
basidia, oblong-ellipsoid, continuous, brown, 15-22 X 6h. 

On dead branches of cultivated Wistaria, Lyndonville, N. Y., 
June, 1915, Charles E, Fairman. 


4. Sphaeropsis Diervillae sp. nov. 

Pycnidia single or in groups of 2 or 3, immersed in the inner 
bark, then erumpent, elevating the bark in pustules and becom- 
ing exposed, ostiolate, black, 150-300 in diameter; spores ob- 
long-ellipsoid, rounded at the ends, nucleolate, brown, 15-20 X 
10, on stout, short sporophores. 

On dead branches of Diervilla Diervilla (L.) MacM., Lyndon- 
ville, N. Y., Charles E. Fairman. 
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5. Camarosporium wistarianum sp. nov. 

Pycnidia immersed then erumpent through longitudinal rifts 
in the elevated bark, scattered or gregarious, globose, ostiolate, 
black, 130-175, in diameter; spores numerous, ellipsoid or 
fusoid-oblong, rounded at the ends, not usually constricted but 
occasionally deeply constricted at the middle, and then separable, 
3-5 septate, one or more of the cells with a longitudinal septum, 
hyaline, then brown, 17-25 K 6-9. 

On dead branches of cultivated Wistaria, Lyndonville, N. Y., 
June, 1915, Charles E. Fairman. 


6. Rhabdospora translucens sp. nov. 

Pycnidia immersed then erumpent, soft, membranaceous, 
under the microscope translucent, black, 150-300, in diameter, 
filled with numerous spores which are simple, curved, crescentic 
or fusoid, always narrowed toward the ends, sessile or with in- 
distinct basidia, hyaline, 23-33 2-3 pn. 

On dead branches of Tecoma radicans (L.) DC., Lyndonville, 
N. Y., May, 1916, Charles E. Fairman. 


7. Microdiplodia Diervillae sp. nov. 

Pyenidia associated with, and resembling in every way those 
of Sphaeropsis Diervillae; spores oblong-ellipsoid, rounded at the 
ends, straight or curved, not constricted, hyaline at first, then 
becoming olivaceous, or very light brown, 7-10 X 3-4.5 p. 

On dead branches of Diervilla Diervilla (L.) MacM., Lyndon- 
ville, N. Y., Charles E. Fairman. 


The color of the spores resembles Diplodia hyalospora C. &. E. 


8. Hendersonia hortilecta sp. nov. 

Pycnidia numerous, depressed-globose, centrally ostiolate, 
black, 175-200» in diameter; spores oblong-fusoid, 3-6-septate, 
the middle cells largest, more or less constricted at the septa, and 
when deeply constricted at the septa appearing subtorulose, hya- 
line then brown, 17-27 X 5-7 u. 

On dead branches of Clematis paniculata in a garden, Lyndon- 
ville, N. Y., May, 1915, Charles E. Fairman., 

Obs. The spores vary considerably from slightly constricted 
to torulose, and 3-5-septate. Usually they are 3-septate and not 
constricted. 
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Differs from described species on Clematis, as follows: Hen- 
dersonia Rubi (West.) Sacc. var. Clematidis Strasser on Clematis 
vitalba has spores 34 X 5-7. Hendersonia calycina Brun. on 
Clematis calycina has spores 18X6p, and H. sarmentorum 
West. var. Clematidis Trav. on Clematis vitalba is said to have 
spores 13-15 X 5-7. H. Clematidis Hollos is said to occur on 
Clematis integrifolia and to afford spores 24-26 2-2.5p. 
From all these the form on Clematis paniculata differs in size 
and subtorulose form of the spores, and probably from the fact 
that the branches invaded by the fungus assume a reddish to 


faint copper-colored tint. 


g. Dictyochora Gambellii sp. nov. 


Stroma at first subepidermal, becoming erumpent and splitting 
the epidemis in an hysteriiform manner, running longitudinally 
along the stem; loculi in groups of 2-9, rounded or by com- 
pression angular, black, 150-470 in diameter ; asci clavate-cylin- 
dric, short-stipitate, 100 X 10-12; paraphyses absent; sporidia 
obliquely uniseriate, or subbiseriate above, 5—7-septate, slightly 
constricted at the septa, the end cells usually simple, intermediate 
cells muriform, fusoid-oblong, yellowish-brown, becoming 
opaque, 20-27 X 7-10 pn. 

On dead stems of Zea Mays L., north farm of old Gambell 
farms, Yates, N. Y., May, 1916, Charles E. Fairman. 


10. Platystomum phyllogenum sp. nov. 

Perithecia immersed then erumpent vertically, or at times 
laterally inclined, single or in groups of 2 to 3, with a more or 
less broad and compressed ostiolum, small, black; asci cylindric, 
short-stipitate, rounded at the apex, straight or curved, 8-spored, 
100-112 X 12p, surrounded by numerous filiform paraphyses ; 
spores obliquely uniseriate, ellipsoid, rounded at the ends, 3-sep- 
tate, not constricted, one or more cells muriform, hyaline at first, 
becoming smoky, olivaceous or pale-brown, 12-18 & 9-10 n. 

On leaves (mostly on the midrib or veinlets) of Anastraphia 
Northrupiana on rocks, Province of Pinar del Rio, Bay of Mariel, 
Cuba, NV. L. Britton and C. S. Gager, Herb. N. Y. Bot. Garden, 
70 


78, 7678a, and Mycotheca Fairmani 3535. 


No spots are formed on the leaves by the growth of the fungus, 
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and the perithecia are hypophyllous. Species of Lophiostoma- 
taceae rarely occur on leaves. It may be that the tissues of 
leaves are not thick enough for the proper development of the 
perithecia. The thick leaves of Anastraphia seem specially 
adapted to the growth of our species. I have found a record of 


the following species of the Lophiostomataceae on leaves, viz. : 


Lophiosphaera perpusilla Sacc. on leaves of Carex; 

Lophiotrema stenogramma (Dur. et Mont.) Sacc. on leaves of 
Quercus; 

Lophiotrema pusillum Fuckel. on leaves of Calamagrostis ; 

Lophiostoma collinum Speg. on leaves of Carex; 

Lophiotrema Mollerianum (Wint.) Berl. & Vogl. on leaves o 


—s 


Ouercus, 


LYNDONVILLE, N. Y. 











STUDIES IN NORTH AMERICAN PERONO- 
SPORALES—VII. NEW AND NOTE- 
WORTHY SPECIES 


Guy West WILSsoN 


PERONOSPORA GRISEA Unger 


This is one of the rarer members of the genus, at least in Amer- 
ica. It is confined to various species of Veronica in the northern 
portion of the United States and Canada, as well as in Europe. 
It was with considerable interest that this species was found in 
the field last spring near Carmel, Indiana, where in April it was 
very abundant on the young plants of V. arvensis L., causing a 
pronounced and conspicuous yellowing of the infected leaves. It 
persisted through May, and during the latter month it was found 
sparingly in the same locality on V. peregrina L. On this host, 
the surface discoloration was red, very similar to that caused by 
the work of aphids. In this connection it might be of interest to 
note that in the case of other species of Peronospora which nor- 
mally cause a yellowish discoloration of the host, especially P. 
Polygoni Thim., this was of a decided reddish cast during the 
cold, wet weeks of spring. In early June, the normal color was 
the prevalent one. 


PERONOSPORA SEYMOURII Burrill 


This species was abundant on Houstonia minor (Michx.) 
Britton at Iowa City, Iowa, in April, 1915. So far as the writer 
knows, but two previous collections have been recorded. The 
type was collected in Union county, Illinois, by Prof. Seymour, 
the other collection being made in Alabama by Dr. Underwood." 
In the Iowa material, the odspores are produced abundantly in 
the fruits of the host, causing a slight hypertrophy and a decided 
purplish color. 


1 Underweod, Bull. Torrey Club 24: 83. 1897. 
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Rhysotheca Acalyphae sp. nov. 


Hypophyllous, forming a dense or very sparse, whitish growth 
on the host, epiphyllous discoloration prominent, yellowish to dark- 
brown, appearing to cause dead spots on the leaves, often accom- 
panied by a pronounced tinge of red on the under side of the 
leaf; conidiophores solitary or only 2 or 3 from a stoma, 300— 
500 X 5-7», 4-5 times branched, forming a loose, open head of 
about % to % the total height, branches elongate, straightish, 
branchlets sometimes at a very small angle, ultimate branchlets 
straight, slightly flexed, short, 4-10» long, more or less conic and 
broadly truncate; conidia brownish, ovoid to globose, 12-22 X 
10-16; OOspores not seen. 

The type on Acalypha virginica L., Madison, Wisconsin, Sept. 
30, 1915, T. T. Davis. 

This species is not to be confused with any other on euphor- 
biaceous hosts, as the others are all undoubted members of the 
genus Peronospora. Its nearest-ally is R. illinoisensis (Farlow) 
Wilson, from which it differs in its more pronounced discolora- 
tion of the host; the larger conidiophores, which branch more; 
and the shorter apical branchlets. The conidia are very similar, 
both in size and form. It is also quite similar to R. australis 
(Speg.) Wilson, from which it differs in having more delicate 
conidiophores and larger conidia. The apparent dead spots on 
the host are rather remarkable, as they are by no means common 
in this group of fungi. 

For those who follow Saccardo, this species may be designated 
as Plasmopara Acalyphae Wilson. 


KANSAS ACADEMY OF SCIENCE, 


LAWRENCE, KANSAS. 











NOTES AND BRIEF ARTICLES 


Mr. Worthington G. Smith, celebrated for his illustrations of 
British fungi, died November 1, 1917. Several other famous 


mycologists died last year, among them Dr. P. A. Karsten, of 
Finland; Dr. Paul Hariot, of France; Professor George Massee, 


of England; and Dr. Charles H. Peck, of America. 


At a recent meeting of the Torrey Botanical Club, Dr. W. A. 
Murrill spoke of his investigations of the gill-fungi of tropical 
North America, which he has just completed, the final paper on 
this subject appearing in the March number of Mycologia. Some 
of the larger genera were mentioned and the number of species in 
them compared with those of temperate regions. Of the 525 trop- 
ical species recognized by Dr. Murrill in his studies, 300 have been 


described by him as new. 


The poplar canker, Dothichiza populea, was very destructive last 
year. This disease was introduced from Europe several years 
ago, and is now quite widely distributed in New York and New 
Jersey, as well as elsewhere. The tree most seriously affected 
is the Lombardy poplar, although the Carolina poplar suffers con- 
siderably. No remedy has been found. The best means of 
checking the disease consists in cutting and burning affected trees 
as soon as they are discovered and in keeping a careful watch 


over nursery stock. 


The structure of Polyporus glomeratus Peck was described 
and illustrated in the November number of Torreya by Overholts, 
who concludes that it is eminently worthy of specific rank. The 
author gives a good description of the species and states that it is 
known from New York, Ohio, and Michigan, on logs of maple 
and beech. 
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A list of the 1,108 water-color drawings of fungi by the late 
George E. Morris in. the Peabody Museum of Salem, Massa- 
chusetts, has recently been prepared’ and published under the 
authorship of Albert P. Morse. <A brief account of Mr. Mor- 
ris’s life and work is given in the introduction to this paper. 


The botanical work of Ezra Michener was outlined by Shear 
and Stevens in an article in the December number of the Torrey 
Bulletin. The following paragraph is quoted from a description 
of the Michener herbarium, the fungi of which are now in Wash- 
ington. 

“Tn addition to portions of many of Schweinitz’s specimens, as 
described in an earlier paper, the Michener herbarium contains 
numerous specimens from the collections of fungi described by 
Berkeley and Curtis as well as fungi identified by Michener him- 
self. With the exactness characteristic of all his work Michener 
indicated on the labels the source of the specimen and by whom 
it was identified. This collection of fungi which has now been 
made available for study will prove of great value to American 
mycologists. The herbarium also contains an excellent collec- 
tion of lichens, with many authentic specimens from Tuckerman, 
who identified most of the material.” 


The War Emergency Board of the American Phytopathological 
Society, which was organized at the Pittsburgh meeting during 
the holidays, held a meeting in Washington, February 9-11. The 
organization of this board is the result of a determination on the 
part of plant pathologists to do their part in winning the war. 
Certain problems of nation-wide importance are being handled. 
At the special meeting, reports on these projects were made. 
A census of all persons able to do pathological work is being 
taken and encouraging progress was noted. Other projects on 
Fungicides and Machinery, Emergency Research, Plant Disease 
Survey, and Crop Loss Estimates were considered at some length. 
Plant pathologists have in the war conditions a great opportunity 
for service to the commonwealth, for there is no more vital 


feature in maintaining maximum crop production than that of 


the reduction of leakage due to crop diseases. 
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